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IjHKJIHHeCKHe OHOHBOCTCpbl npOH 3BOAHMX IiypHHOBOH CHCTCMbI H 

(J)apMaueBTiiHCCKaH komiio3huhh Ha hx ochobc 

06jiacn> TCXHHKH 

H3o6peTeHHe othochtch k MeOTmrae, b qacTHOCTH, k (frapMaueBTiraecKHM 
KOMno3HUHaM jyra JieneHHH pa3jiHHHbix 3a6ojieBaHHH, 6onee tohho - k JiefcapcTBCHHbiM 
cpe^cTBaM, OKa3biBaioinHM BBipa»ceHHoe HopMaiiH3yiomee fleiicTBHe Ha BHyipHKJieTOHHbie 
npoueccH, b HacTHocrH, ycTpaHeHHe BHyTpHKJieroHHoro MeTa6ojniHecKoro aimao3a h 
CB^3biBaHHe H36bitohho o6pa3yK>mHxca cbo6ootbix pa^HKaJIOB.. 

ITpeAinecTByiomHH ypoBem> tcxhhkh 

H3BecTHO, hto roMeocraraHecKHMH napaMCTpaMH, o6ecneHHBaiomHMH BbDKHBamie 

OpraHH3Ma H Hepa3pbIBHO CBJI3aHHbIMH MOK^y C06OH, flBJUHOTCfl, TJiaBHMM o6pa30M, 

coAepacaHHe ra30B 0 2 h C0 2 b KpoBH, coAep^camie aneKTpojnrroB Na + , K* , Cl + , HC0 3 " h 
KHcjiOTHO-ocHOBHoe coctohhhc kjictkh. CoaepacaHHe ra30B b KpoBH xapaKTeprayeT 

OKHCJIHTeJIBHO-BOCCTaHOBHTeJTBHbie IlpOIjeCCbl B KJieTKe, KHCJIOpOA HBJIHCTCH Ba^CHblM 

ynacTHM kom npoijecca oKHcneHHa, a jspyoKRCh yraepo^a - npo^yKTOM OKHCJiHTenbHbix 
peaKUHH. SneiapojiHTbi cocTaBJunoT ocHOBy BHeKJieTOHHOH h BHyTpHKJieTOHHOH cpe^bi, 

OCHOBy A™ KJICTOHHOH HHTeipaiJHH, flJW 4>yHKimOHHpOBaHHH HepBHOH H MbimeHHOH 

TKaHeii. 

CoflepaeaHHe hohob BOflopo^a H* o6i>eKTHBHo xapaicrepinyeT KHCJioTHO-ocHOBHoe 
paBHOBecHe: hohm Bo^opo^a o6ecneHHBaiOT cbk3b Meayjy MeierpojiHTaMH h ra3aMH KpOBH 
npH noMOiim 6y<|>epHOH chctcmbi (HCCV - CO2 ). KpOMe xoro, ot coAepacaHHa hohob 
BOflopoaa H + 3aBHCHT ^eaTejibHocTb 4 )e P MeHTaTHBHBIX chctcm: 4> e P MeH ™ o6bnffio 
HanSoJiee aicTHBHBi b y3KOM flHana30He KOHijeHTpamiH hohob BOflopo^a. JJjix Kaacaoro 
^epMeHTa cymecTByeT onpe^eJieHHbin HHTepsaji 3HaneHHH pH, b kotopom 4> e P MeHT 
npoHBJWCT MaKCHMajn>HyK> aKTHBHOCTb, HanpHMep, xuix a-aMHJia3bi cjnoHbi h zuia KaTajra3bi 
pH 6,8-7,0, ypea3bi pH 7,0-7,2, jyw TpnncHHa pH 7,5 - 8,5, 3a npe^ejiaMH 3thx 

HHTepBaJIOB aKTHBHOCTb <J)epMeHTOB pe3KO CHIDKaeTOI. 

BjiH^HHe H3MeHeHHH pH cpe,abi Ha cocTOtfHHe MOJieKynbi 4>epMeHTa oSycjiOBJieHO, b 
qacTHOCTH, CTeneHbio HOHH3ai^HH COOH- rpynn flHKap6oHOBbix aMHHOKHCJioT, SH- rpynn 
UHcreHHa, HMH^a30JibHoro a30Ta rHCTHflHHa, Nlfe-rpynnbi jimnHa h apyrax rpynn. IIpH 
3HaHHTejibHOM otjihhhh pH cpeflbi ot onTHMajibHbix 3Ha^eHHH (ftepMeirrbi noABepraioTCfl 

KOH^OpMaUHOHHblM H3MeHCHHHM, npHBOflHmHM K nOTepe aKTHBHOCTH BCJieflCTBHe 

^eHaTypaiXHH hjih H3MeHCHHH 3ap>ma MOJieKyjiw <}>epMeHTa. ripH pa3JiHHHux 3HaneHHHx pH 
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cpeaw aKTHBHWH uemp ^epMeirra MoaceT 6brn> b nacrHHHO HOHH3HpOBaHHOM hjih 
HeHOHH3HpoBaHHOM coctokhhh, TTO cKa3bmaeTca Ha TpeTHHHOH CTpyioype 6eJiKa H, 
cooTBeTCTBeHHO, Ha 4>opMHpoBaHHH aKTHBHoro 4>epMeHT-cy6cTpaTHoro KOMnneKca. 

KpoMe Toro, pH cpeabi 0Ka3BmaeT BJHuiHHe h Ha creneHb HOHraamra cy6cTpaTOB h 

KO^epMeHTOB. 

JSjw KJieTKH BaacHbiM flBJMCTca no/wepacaHHe KHcnoTHO-njeJioHHoro paBHOBecM - 
o6pa30BaHiw hohob Boaopoaa If h hx BbiBefleHHfl H3 kjictkh. A6cojnoTHoe hjih 
OTHOcHTejiBHoe yBejiHMeHHe KoimeHTpamm BoaopoflHbix hohob b cpe^e aejiaeT ee khcjioh, 
a yMeHtmeHHe - menoHHOH. KoHiieHTpamra H + b iuia3Me KpOBH npn HopMajibHOM 
coctohhhh opraHH3Ma cocTaBJiaeT okojio 10" 7 . 3HaneHHe pH KpOBH oneHB CTa6HJibHO, b 
HOpMe oho KOJie6jieTCH ot pH 7,35 jxo pH 7,45. OnoiOHeHHe pH npHBOflHT k HapyineHHK) 

4)yHKOHOHHpOBaHHa KJICTOK H, npOK^e BCerO, HX MHOrOHHCJieHHBIX 4>epMeHTHBIX CHCTeM, 
H3MCHCHHK) HanpaBJieHHOCTH H HHTeHCHBHOCTH OKHCJIHTeJIBHO-BOCCTaHOBHTCJIBHBIX 

npoueccoB, HanpHMep, cnoco6HOcra reMorao6HHa CBH3biBaTB h owBaTB KHCJiopofl. Ilpn 
ctom H3MeH«K)TCH Bee o6MeHHBie npoueccbi h, b nepByio onepeab, boahotc) h 
3jieKTpojiHTHoro o6MeHa, HapymaeTca hj^bctbhtcjibhoctb KJieranHBix peuenTopoB, 
MeKweTM npoHHuaeMOCTB MeM6paH, HepBHO-MBimeHHaa B036yflHMocn> h npoBOflHMOCTb. 

B nozmep^caHHH nociraHCTBa HopMajibHbix w% ^H3HefleHTejibHOCTH 3HaneHHH pH 
KpOBH h TKaHeft yHacTByioT 4> H3HOJIorHIiecKHe CHcreMBi: Jiencne, neneHb, iiohkh, 
acejiyAOHHbiH Tpaicr, h 6y4>epHbie cHCTeMbi: reMorjio6HHOBaa, 6HKap6oHaTHaa, 6ejncoBaa h 
4>oc<i>aTHas. By^epHbie chctcmbi flocTaroHHO a^eierHBHO h 6wcTpo npeaoTBpamaioT 
crbwt KHCJioTHo-ocHOBHoro paBHOBecHfl, ho ohh He b coctohhhh nojwepiKHBaTB ero B 
TeneHHe jtnHTejibHoro nepno^a 6e3 ynacTra 4>H3HOJiorHHecKHX cncreM. 

B cjiynaax, Koraa bo3mohchocth BBimeHa3BaHHbix KOMneHcaqHOHHbix chctcm no 
nojwepHcaHHio KOHueinpamiH hohob BOflopoaa HcnepnaHBi, HapymaeTCH khcjiotho- 
ocHOBHoe paBHOBecne, h npn 3TOM MO^eer B03HHKaTb ,HBa pa3HBix coctohhhh: aimfl03, Kor^a 

KOHIieHTpai|H)J HOHOB BOflOpOfla BBIUie OnTHMaJIBHOfi KOHUeHTpaAHH, TO ecTb pH HH^ce 

onTHManbHbix 3HaneHHH, h ajncaji03. CHHaceHHe pH HHace 6,8 hccobmccthmo c kh3hbkd. 

MeTaSojiHHecKHH aijHA03 - cmaa TflEeeJiaa h Han6oJiee nacTO BCTpeHaiomaaca 
4>opMa HapymeHHa KHCJioTHo-ocHOBHoro cocTOiiHHH. npHHHHaMH Mera6ojiHHecKoro 
amwo3a Moryr 6bitb rnnoKCHH jno6oro npoHcxoameHHa: 3K3oreHHas, impKyjMTopHaa, 
AtixaTejibHa^, ncaHeBaa, reMHHecicaa, a TaioKe caxapHBm jma6eT, ronoflaHHe, jinxopa^ica, 
noneHHM HeaocTaTOHHOCTB, fljiHTenbHas flHapea, o6nrapHbie BOcnajieHHH, HanpHMep, 
nepHTOHHT, nepe,no3HpoBKa xjiopn^a KajibmM, h apyrae 3a6ojieBaHH«. K KOMneHcaijHH 
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amwm noflKJUonaiorca iiohkh h neneHb: aKTHBHpycTCH ammo- h aMMOHHoreHe3 b 
noneHHbix KaiiajiMjax, ecjra MCTa6ojiHHecKHH aimao3 He hbjwctch cjieacTBHeM nonenHOH 
Hej^ocTaTOHHOCTH, a Taicace ycHJiHBaeTca peacop6mw 6HKap6oHaTa b noHKax h BtmejieHHe 
ero H3 neneHH. 

KoHueHTpamm hohob K* b mia3Me, KaK npaBHJio, noBbiinaeTca BcneflCTBHe hx 
BtrrecHeHHa H3 KJieroK HOHaMH H + . EejiKH, cbh3bibm hohbi H + , ocBo6oKflaK>T b mia3My 
hohbi K* h Na + . IloBbiineHHe ocMoranecKoro aaBJieHHH iuia3MM 3a chct rHnepHarpHMHH 
cnocoScTByeT nepeMemeHHio bo^bi H3 kjictok h pa3BnraK> nniepocMOJiHpHoro crompoMa. 

ripH Mexa6oJiHHecKOM amw>3e B03HHKaK>T h naTOJiorHHecKHe H3MeHeHHa: cocyobi, 
KaK npaBHJio, pacnmpaioTCfl npn yMepeHHOM chhkchhh pH h cyacHBaiOTca npH 
Btipa^ceHHOM amiA03e, npn yMeHbmeHHH cocyzmcroro TOHyca apTepnajibHoe h BeH03Hoe 
flaBJieime cHHacaeTC*, yMeHbinaeTCH BeH03HbiH B03BpaT KpoBH k cepwy, b pe3yjibTare Hero 
yMeHbinaercH y^apHBift h MHHyrHbiH o6i>eM cepaaa. YMeHLinaeTca nyBCTBHTejibHOCTb 

MHOKapOTOUHTOB K HOH3M KaJIBipM H K aflpeHaJIHHy, HTO COnpOBOHCZiaeTCH CHH^eHHeM 
COKpaTHTCJIBHOii CnOC06HOCTH MHOKap^a. 

THnepKaJieMHH c coaepaeaHHeM b n;ia3Me hohob K + bojiee 5,2 mmol/1 BJieneT 3a 
co6oh HapyineHHe HepBHO-MbiineHHoii B036y^HM0CTH h npoBOAHMOcra h o6ycjiOBJiHBaeT 
TaKHe CHMnTOMbi, KaK noBMUierae TOHyca nonepeHHO-nojiocaroH MycKyjiaTypbi, pBOTa, 
AHapea, ncnxHHecKHe paccipoHCTBa, HapyraeHne HyBCTBHTejiBHOcTH, 6paflHKapAHK>, 
3KCTpacHCTOJimo. IIpH noBbiraeHHH KOHijeHTpaipiH hohob K + b iuia3Me 6ojiee 7,5 mmol/I 
bo3mo)kho pa3BHrae MepuaHHa 5KejiyAOHKOB cepaua h ocTaHOBKa ero b AHacroJie, a TaKace 
napaJiHH cKejieTHOH MycKynarypbi. YcHJiKBaeTCH arperamui h arraioTHHamw 
TpoM6oimTOB, B03HHKaionme mhkpotpom6m eme 6oJibnie HapyinaiOT MHKpoijHpKyjiflipMO, 
ycyry6jiafl ranoKCHio, Bbi3biBaK>T Hapyinerae MeTa6onHHecKHX npoueccoB h ycHUHBaioT 
auHA03. 

B pe3yjibTaTe HapymeHHa aejrrejibHocTH cepraa, nepn^epHHecKoro 
KpoBOo6pameHna btophhho HapymaeToi ^yrocmiH noneK, neneHH, ueHTpajibHOH HepBHOH 
chctcmki. B ra)Kejii>ix cjiynaax pa3BHBaercfl KOMa, MoaceT HacrymiTb ocTaHOBKa flbixaHHH. 

IlpH Hpe3MepHOM CHHMceHHH pH b KJieTKe - MeHee 6,8 - pa3pymaK>TCJi jih30comh, h 
KJieTKH noflBepraiOTCfl ayrojiH3y noa bjihahhcm jiH30COMaJibHbix (j>epMeHTOB. 

Pa3pa6oTKa aocTOBepHbix MeroaoB npH)KH3HeHHOH pH-MeTpHH KneTOK no3BOJiHJia 
ycTaHOBHTb, hto H3MeHeHHJi BHyrpHKJieTOHHoro pH,- conpoBO^CAaioT MHorae B£DKHeinnne 
npoueccH Ha kjictohhom ypoBHe. Pw (fraieropoB cBH^eTejibCTByioT o tom, hto juul 
HOpManbHOH KH3He^eHTeJibH0CTH KJieTOK h TKaHefi opraHH3Ma nozwep^caHHe pH< b 
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onpeaejieHHOM zmana30He aBJiHerca Heo6xoflHMHM. IIphhhhoh stoto MoaceT 6b>itb, b 

HaCTHOCTH, BblCOKaH HyBCTBHTeJIBHOCTb OCHOBHblX KJieTOHHblX (J)epMeHTOB K 3HaHeHHK) pH,. 
TaK, H3BeCTHO, HTO flKTHBHOCTb OflHOrO H3 KJHOHeBHX (J)epMeHTOB rJIHKOJIH3a 6- 

$oc4)o^pyKTOKHHa3i>i [ 2.7.1.11] B03pacTaeT b flecjrnai pa3 npH yBenHHeHHH pH< cpeflbi Ha 
0,2 eaHHHUH (Trump B.F, Berezesky I.K.The role of altered [Ca 2+ ]i regulation in apoptosis, 
oncosis and necrosis. Biochem. Biophys Acta, 1996, v. 1313, p. 173-178). 

Akthbhoctb. nHpyBaTKap6oKCHJia3bi [6.4.1.1], <|>oc<i>opHJia3bi [2.4.1.1], 
KaTajra3Hpyiomefi MeTa6ojiH3M nraicoreHa, TaioKe 3aBHCHT ot bcuhhuhh pH* , h hx 
^eHTeJibHOCTb HHra6HpyercH npH noBbnneHHH pH* imTomia3Mbi (Roos A., Boron W.F. 
Intracellular pH. Physiol. Rev., 1981, v. 61, p. 296-434). 

H3Becrao, hto cymecTByeT Koppejmmw Me^y npoueccaMH npHicpenJieHHa KJieTOK 
cy6cipaTa, noBbiineHHeM pH, h 3anycKOM MexaHH3Ma npojin^epauHH MHHHMajibHO 
TpaHC(j)OpMHpOBaHHbix KJieTOK (Akohob B.C., TpoGoBa M.E., KoineBOH K).B. 
BHyrpHKJieTOHHbiH pH,- h cy6cTparaaa 3aBHCHMOCTb npojnufcepamm 4>H6po6jiacTOB 
KHTaHCKoro xoMKHKa. HHTOJionwi, 1991, 33(7), c.86-94; Gillies R.G., M^tinez-Z^guilan R., 
Peterson E.P., Perona R. The role of intracellular pH in mammalian cell proliferation. 
Ceil.Physiol.Biochem., 1992, 2, p.159-179; Akatov V.S., Grobova M.E. Activation of 
intracellular pH regulating systems upon cell adhesion to solid substrate. Biol. Membr., 
1993, v.6, p.917-934). 

Bbuio noKa3aHO, hto y Maicpo^aroB CHHEceHHe pH, HHra6HpyeT npoayimpoBaHHe 
cynepoKCHM h ^arouHrapyiomyio aierciBHOCTb. KpoMe Toro, npa aKTHBamra $aromrroB 
npoHcxo^HT BbiBOA npOTOHOB, hto npHBOOTT k noBwmeHHio pH, (Kapus A., Romanek R., 
Qu A.Y.Rotstein 0.0.,Grinstein SA. pH-sensitive and voltage-dependent proton 
conductance in the plasma membrane of macrofages. J. Gen. Physiol., 1993, v.l02(4),p. 723- 
760). 

JfeMeHeHHe pH* paccMaTpHBaeTCH b KanecTBe B03MoacHoro MeanaTopa 
pacnjiacTbiBaHiw h xeMOTaKCHca HeiiTpo^HJiOB, h CTporaa Koppejwmw pH* Heo6xoaHMa w* 
ycneumoro BbinojmeHH* hmh mhkpoGhoiwjhoh <J>yHKUHH (Demaurex K, Downey 
G.,Waddell T.,Grinstein S. Intracellular pH regulator during spreeding of human neutrophils, 
J.Cell.Biol., 1996, v.133, p.1381-1402). 

Ha ocHOBaHHH BbimenepeHHCJieHHbix aaHHbix moecho caejiaTb aocTOBepHbifi BbiBOA o 
tom, hto noBbuneirae BHyTpHKJieTOHHoro pH* cjiy^cHT noKa3aTejieM aKTHBHoc™ kjictok. 
no3TOMy, Hcnojib3yH 3HaHne o BenHHHHe pH* h o nynix h Meroflax noaaepacaHH* 3Toro 
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napaMerpa b onpeaejieHHOM jmanasoHe mo)kho 3 <p(beKTHBHO BOSAeficTBOuaTb Ha 
BHyrpHKJieroHHwe nponeccbi. 

HanpHMep, H3BecTHbi HccjieaoBaHiw no pa3pa6once jieKapcTBeHHbix npenapa-roB, 
cnoco6HBix H36HpaTCJiBHO HaKannHBaxbCH b KJiexKax onyxojiefi, oTJiHHaioiimxca ot 
HopManbHBK KJieroK no BeraraiHe pH,. (Tannock LA, Rotin D. Acid pH in tumors and its 
potentiol for therapeutic exploration. Cancer Res., 1989, v.49, p.4373-4384; Stabbs M., 
Rodrigues L., Howl F.A., Wang L, Joeng K.-S., Veech R.L., Griffiths J.R. Metabolic 
consequences of a reversed pH gradient in rat tumors. Cancer Res., 1994, v.54, p.4011-4016). 

Bo3Momchoctb nponKOHpyeMoro H3MeHeHH>i BHyTpHKJieTOHHoro pH, HMeeT BaacHoe 
npaKTHHecKoe 3HaneHHe ww peryjwnHH BHyrpHKJieTOHHoro MeTa6onH3Ma. 

Ilo3TOMy pa3pa6oTKa (JyapMancBTHHecKHx KOMno3HUHH, cnoco6Hbix acJxfceicTHBHO 
noBbnuaTB pH„ aBJiaerca BectMa aKTyan&HOH 3aaaqeH. 

H3BecTHO npHMeHeime aceJie30C0flepacaumx coeflHHeHHH, b tom qncne, mrrpaTa h 
aueiaTa xcejie3a h hx KOM6HHamm, b ycjioBHax nmep4>oc$aTeMHH, b KaiecTBe cpeflcraa 
cmcKeHHH yaepacaHHa <boc$opa h KoppeiomH MeTa6ojmHecKoro aunfl03a npn noneHHoit 
HeflocTaTomocTH (US, 5753706) Ha ocHOBe a6cop6uHH norjiomeHHbix <poc<baTOB b 
KHmeHHHice. 

H3BecxHa BerepHHapHaa KOMno3mnw him Jieieiuw hjih npeaynpeacaeHHa 
MOJioHHOKHCJioro ammo3a, coflepacamaa anb<ba-2-aflpeHoneiiTopHbiH aHTaroHHCTH H3 

rpymiH HMHfla30JIHHOB, 6eH30;MOKCaHHMHfla30JIHHOB H 6eH30(bypOXHHOJIHHOB (US, 

5196432). 

H3BecreH cnoco6 3ain.HTbi KJieTOK qeJioBexa ot Heo6parHMbix HapyinemiH, 

BbKBaHHBK MOJIOHHOKHCJIbIM aOHflOSOM BCJieflCTBHe KHCJIOpOflHOH HeflOCTaTOHHOCTH, 

npeflnoHTHTejibHO, KJieroK ueHTpajibHOH HepBHofi chctcmh, 3aKjnoHaiomHHca b BBeaeHHH b 
opraHH3M HcroKCHMHoro coewmeima, cnocoSHoro npoHHKa-n, iepe3 MeM6paHy KJiencH 
mm npeofloneBaTb reMaT03Hne<J>anHMecKHH 6apbep, KOTopoe Moaeer ocymecTBJWTb 
3anmTHyio 6y4>epHyK> (byHKmno b KJie-nce h TKaHsx, npenflTCTBya noBbimeHHio 
KOHueHTpamm hohob BOflopoaa, nowepacHBaa npn stom pH b $H3HOJionreecKH 
npHeMneMbix npeaenax (He ratace 6,8), H3 rpynnw, BKJnoHaiomeH NH2CH2CH2SO3H, NH 2 -. 
C(NH)NH(CH 2 )2S03H hjih NH2-C(NH)NH(CH 2 )2S0 3 Na (US, 5312839, A). 

H3BecxHO npHMeHeHHe npoH3BOflirwx l,4-6eH30Kca3HHa b KaiecTBe jieicapcTBeHHoro 
cpeflcrea w» JieneHHS 3a6o:ieBaHHH, BbBBaHHbK BHyrpHKJieTOHHbiM ammosoM npn 
MHOKapflHajibHOH mneMHH (US, 5597820, A). 
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H3BecTeH npenapaT reMOflHHaMHHecKoro ^encTBUfl, npe^craBJWiomHH co6oii 
boahbih pacTBop .aeKCTpaHa c MOJieKyjiapHOH Maccoii 40000 c #o6aBJieHHeM cojiefi: HaTpHH 
xjiopH^a, Kaniw xjiopn^a, MarHHH xnopima, Kajn>mw xjiopn^a h HaTpra aueraTa, jsm 
HopMajiH3auHH KHCJiOTHo-ocHOBHoro paBHOBeciM h 3JieKTpojiHTHoro 6anaHca (RU, 
2185173, C2).EojiBinaH KOHUCHTpauHfl Ha6opa cojien no cpaBHeHHio c npenapaTaMH 
AeKCTpaH 40 (US) h fleKcnpaH 70 (USA) JiyHme KOMneHcnpyerr ^huht conefl kpobh h 
MeHcncaHeBOH echakocth, s^eicraBHee KoppeKrapyeT MeTa6ojiHHecKHH ammo3. 
ITpeAnoJiOKHTejiBHO, HaTpaii aueTaT npn bbcachhh b opraHH3M BKjnonaeTca b o6mch 
BemecTB h aHHOH CH3COO- npeBpamaeTCH b nojsy h yrjieiaicjiMH ra3, a KaraoH Na + 
B3aHMo^eHCTByeT c He^ooKHCJieHHtiMH khcjtothbimh npoAyicraMH Mera6ojiH3Ma H 
BOCCTaHaBJiHBaeT pH cpeABi. OflHajco, BOCCTaHOBJieHHe pH cpeau He Bceraa npHBOflHT k 
Heo6paTHMOMy BoccTanoBJieHHio pH* KJiencH. 

PfaBecTHO npHMeHemie HaMamrra (Kap6ocTHMyjnma), coaepacamero 6HKap6oHar, 
cojih Manm*, Mapraima h qHHica h ijHTpaT HarpHa fljw HHTerpansHOH KOppeKura 
MeraGoJiHHecKoro amifl03a, npn stom aieraBHOCTB npenapaTa oGyanoBJieHa 

B3aHMO^eHCTBHeM yrJieKHCJIOTBI C $epMeHTHBIMH 6eJIKaMH, npHBOA^mHM K H3MeHeHHK) 
aKTHBHOCTH <}>epMeHTOB B OTHOHieHHH KOMHJieKCa peaKimfi Kap6oKCHJlHpOBaHHH H 

AeKap6oKCHJiHpoBaHHa b ncaHax, hohbi Manual, Mapramja h imHica aicraBHpyiOT 
Kap6oKCHJia3ti, a mnpaT HaTpiw cjiyacHT cy6cTpaTOM jyia peaicqHH umcjia TpmcapSoHOBBix 
khcjiot, jianoreHesa (RU, 2014077, CI). 

H3BecreH cnoco6 jieneHHH 6ojie3HH AjitureiiMepa, BBmaHHOH HapyineiraeM 6eTa- 
aMHJioH^-nenTHOToro MeTa6ojiH3Ma, aBJimomHMca pe3yjn/raTOM BHyrpHKJieTOHHoro 

aUHA03a, B OCHOBHOM MOJIOHHOKHCJIOrO aiJHfl03a, HJIH KOJie6aHHfl pH OT HopMajiBHoro 

3HaneHHH pH 7,3 h khcjiothbim BHyrpHKJieTOHHBiM pH Me>KAy 5,0 h 7,0, 3aKjnoHaiomHMC5i bo 
BBeaeHHH naqHeHTy (JmpMaicojiorHHecKH 3$$eKTHBHoro KOjranecTBa mejioHHoro 
coeAHHeHHH hjih 6y<|)epa, cnoco6Horo iioahhtb BHyTpHKJieroHHBiH pH ot pH 7,0 ro pH 7,1- 
7.4 h npeo^ojicTB reMaT03Hije<t>ajiHHecKHii 6apBep, npofi™ nepe3 KJieTOHHyio MeM6paHy , 
yMeHBinHTB KomjeHTpaixHio hohob BOAOpo^a h HMeTB pKa ot 6,8 flO 11,4, a hmchho, 
coczmHeHHH H3 rpymiBi ryaHH^HH03TaHa cyjib^aia, ryaHHAHHOSTaH cyjn>4>OHOBOH khcjiotbi 
HApyrax(US, 5723496). 

H3BeCTeH 6HKap60HaT HaTpHH, KOTOpblH npHMCHSlOT npH pa3JIHHHBIX 3a60JieBaHHiIX, 

conpoBO^maiomHxcfl BfcipaaeeHHBiM aimao30M, jxjisl 6opB6ti c ammo30M npn xHpypranecKHx 
BMemaTejiBCTBax, a TaioKe npHMefiunoT Kaic aHTammHoe cpeacTBO npH noBLraieHHOH 
khcjiothocth ^ejiyaoHHoro coKa, npH h3B6hhoh 6ojie3HH acejiymca h ABeHaAUaTHnepcTHOH 
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khuikh. OflHaKO npH ero npHMeHeHHH Heo6xoj^nMO yHHTbiBaTb, hto AJiHTejibHoe ero 
BBeaeHHe b opraHH3M MoaceT npHBecra k HeKOMneHCHpoBaHHOMy ajncaji03y, 

COnp0BO3KaaeMOMy THHCCJIblMH HapyUieHHHMH KHCJIOTTHO-OCHOBHOrO COCTOffHHJI KpOBH. 

H3BecTeH npenapaT TpHcaMHH, b KanecTBe aKTHBHoro BemecTBa coflepacamnii Tpn- 
(oKCHMeTHJi)aMHHOMeraH, kbjuhoiuhhch aHTHaijHflOM cncTeMHoro fleiiCTBHa ( US, 5 256 

660, A). OpHMCHHIOT TpHCaMHH npH OCTpBDC H XpOHHHeCKHX 3a6ojieBaHMx, 

conpoBOMcaaiomHxca MeTaSojinnecKHM h cMeraaHHtiM aijHA030M. llpenapaT npHMeHjnoT 
BHyTpHBeHHO b BHfle 3,66%-Horo pacTBopa. TpHcaMHH CBJBbraaeT 6ojn>nioe kouhhcctbo 

HOHOB H + H BMBOOTT HX C MOHOH, n03TOMy erO IIpHMeHJIIOT TOJILKO npH HOpMaJIBHOH 

4>yHKmra noneic, c apyrofi cropoHbi, TpHcaMHH cnoco6cTByeT yBejmHeHHio coaepacaHHa 

HOHOB HC0 3 " B KpOBH. OflHaKO TpHCaMHH npOTHBOIIOKa3aH npH HapyUieHHH 

Bbi^ejiHTejitHOH ^yHKUHH noneK h HapymeHH^x <j)yHKUHH neneHH. IIocKOJibKy npenapaT 
BH3BiBaeT TaiOKe yraereHHe flbixaHHH, to 6ojibhlim c HeflocrraTOHHOCTbio bchthjihuhh 
jiencHX ero bbo^ht tojibko b ycjiOBHflx ynpaBJineMoro hjih BcnoMoraTejibHoro AbixaHHJi. 

B HacTOHniee Bpeivw b mcahijhhckoh npaiame yctpaHeHHe MetaSojiiiqecKoro * 
aiTH^osa ocymecTBJiaiOT b hcckojilko 3TanoB. lia HanaiibHOM 3 race npHMeiaiioT pacTBopw 

6HKap60HaTa HaTpHH HJIH TpHCaMHH. 

Ha cjie^yiomeM 3Tane npoBoaaT MeponpHflTHa, HanpaBJieHHbie Ha HopMajnreauHio 
reMOflHHaMHKH h ra30o6MeHa, Ha yjiyqineHHe MHKpouHpKyjismHH KpOBH h oSmchheix 
npoijeccoB b opraHH3Me, Koppexipno 3JieicrpoJiHTHoro ancSajiaHca, a raaBHoe, Ha 
ycTpaHeHHe npHHHHti, BbUBaBineH cppnr khcjiotho-ochobhofo paBHOBecmi. 

H3BecrreH jieKapcTBeHHWH npenapaT «flHMe<J>oc<j)OH», coaepacamnH b KanecTBe 
aKTHBHoro Bemeeraa flHMeranoBbra a^np l,l-^HMeTHJi-3-oKco6yTHJi$oc$OHOBOH khcjioth 
(MauncoBCKHH Mfl. JleieapCTBeHHbie cpeflCTBa. M., MeflmjHHa, 1993, h. n, c. 137-140), 
aHTHaaH^OTHHecKoe aeficTBHe KOToporo CB*3aHO c aKTHBaqneH MeTa6ojiHHecKHX 
npoueccoB, peryjunpieH KHCJioiHO-ocHOBHoro coctohhhh opramraMa, b tom hhcjic, npn 
HHeBMOHHH, ocrpbix pecnnpaTopHbix 3a6ojieBaHH5[x. OflHaico npn npHMeHeHHH npenapaTa 
B03HHKaK)T flHcnencHHecioie paccrpoHCTBa. 

Pa3pa6oTKa jieicapcTBeHHbix npenapaTOB, ycTpaHJiiomHX BHyrpHKJieTO*mbiH 
Mera6ojiHHecKHH ai*Hfl03, h oKa3biBaiomHx nopMajnoyiomee B03^eHCTBHe Ha 
BHyrpHKJieTOHHbie npoijeccbi, HBjraeTca BecbMa aicryajibHOH 3aaaneH. 

PacRpbirae H306peTeHHH 

LJejibio HacToamero H3o6peTeHHH flBJiaeTCH co3flaHHe jieicapcTBeHHoro cpeflCTBa ajih 
KoppeiojHH HapyiueHHH BHyTpHKJieroHHbix npoijeccoB. 
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Ilpa co3AaHHH H3o6peTeHHH 6bina nocTaBJieHa 3aaana co3flaHHa jicicapcTBeHHoro 
cpeflCTBa Ha ochobc coe^HHeHHH, o6jiaaaiomHx 6HOJiorHHecicoH aKTHBHocrbio 

HOpMaJIH3aUHH KHCJIOTHO-OCHOBHOrO COCTOflHHJI KJICTKH 3a CHCT BMBOfla H3 KJieTKH 

H36brroHHoro KOjranecTBa npoTOHOB h noBMineHHH tcm csmbim pH,- kjictkh, HopMajiraauHH 

^eOTeJIBHOCTH ^epMeHTaTHBHblX CHCT6M, HOpMaJIH3aiJHH HailpaBJICHHOCTH H HHTCHCHBHOCTH 
OKHCJIHTeJIBHO-BOCCTaHOBHTeJILHBIX IipOIjeCCOB, CnOCo6HOCTbK) B3aHMO#eHCTBOBaTb C 

a^eH03HHHyBCTBHTejibHBiMH peijeirropaMH Ha MeMSpaHe h BHyrpH KJiencH, a TaioKe 
cnoco6HOCTBK) cB«3biBan> H36brroHHO o6pa3yiomHecH CBo6oflHbie pa^Kanbi. 

B KanecTBe 6HOJioniHecKH aKTHBHbix coe^zpraeHHH, o6jiaaaiomHX Heo6xoAHMbiMH 
turn pemeHHii yica3aHH0H 3a^aHn cBOHCTBaMH, 6hjih paccMOTpeHbi npoH3Bo#Hbie 

KOKWeHCHpOBaHHbDC IIHpH£a3HH£HOHOBbIX CHCTeM, KOTOpbie, DO MHCHHK) aBTOpOB, MOiyT 
06jiaflaTb UHKJIHHeCKHM H30CTepH3MOM no OTHOmeHHIO K ajeH03HHy 5 TaK KaK OHH 

coaepacaT KOJibu;eBbie CHCTeMbi, cxojmbie c a^eH03HHOM no pa3MepaM h no xapaKTepy 

SJieKTpOHHOH nJIOTHOCTH. 

"ABTOpbl npeOTOJIOKHJIH, HTO KOHJjeHCHpOBaHHbie nHpHfliEBHHOTOHOBbie CHCTCMbl 
H3-3B CXOnHOrO C a£eH03KK0M CTpCCHHS MOiyT o6jIaAaTb H CXO^HOH peaKIJHOHHOii 

cnoco6HocTbK> b opraHH3Me, cnoco6Hw npHCoe^HHHTb p- D- pH6o<j>ypaH03Hbie 4>parMeHTbi, 
B3anMOjD(eHCTBOBaTb c HyBCTBHTejibHbiMH k aaeH03imy peuenTopaMH h npoHHKaTb nepe3 
KJicTOHHyio MeM6paHy, to ecn> Moryr aBJurrbai 6HOJiorHHecKHM H3ocTepaMH a#eH03HHa. B 

TO HCe BpeMJI OHH JIBJIJnOTCfl 3JieKTpOXHMHHeCKH aKTHBHblMH COeAHHeHHJIMH C flOCTaTOHHO 
HH3KHMH nOTeHIJHaJiaMH BOCCTaHOBJieHHH H MOryT npHCOe,D(HHflTb 2-4 npOTOHa H 3JieKTpOHa, 

ycrpaHM TeM caMbM BHyrpHKJieTOHHbra MeTa6ojiHHecKHH aipw>3. 

ITocTaBJieHHaH 3aaana 6buia penieHa BbiKBJieHHeM uhkuhhcckhx 6noH30CTepoB 
nypHHOBofi CHCTeMbi, HMeiomnx o6myio ^opMyjiy 




,U Na, K, 



R*= -H, -NH 2 , -Br, -CI, -OH, -COOH, 
B = -N=,-CH=, Z = -CH=,-N=, 
A = -N= npn B = -N= , Z = -CH-, 
A = -CH= npn B = -N= , Z = -CH- , 
A = -CH= npn B = -N=,Z = -N=, 
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A = -CH= npH B = -CH=, Z = -CH=, 
A = -CH= npn B = -CH=, Z = -N=,h 

hx 4>apMaKOJioniHecKH npneMJieMBix cojiefi, o6jiaaaiomHX HopM3Jin3yiomHM achctbhcm Ha 
BHyTpHKJieTOHHBie npoaeccti. 



Ebuih CHHTC3HpoBaHBi h HccjieflOBaHbi npoH3Bo#HBie nHpH£o[2,3-d]-6H-nHpH£a3HH- 
5,8-flHOHa, mnaiHHecKoro 6noH30CTepa npoH3BOflHBix nypHHOBOH chctcmbi, b kotopbdc 
nnpHAHHOBoe kojibijo cKoimeHcnpoBaHO c irapH£a3HimnoHOBbiM kojibijom, HMeiomHe 
o6myio ^opMyjiy 



0 , r*e R= H0 0H , aTOM Li, Na, K, 

R'= -H, -NH 2 , -Br, -OH, -COOH, 
b qacTHOCTH: 

7-(p-D-pHDoq)ypaH03HJi)nHpH^o[2 5 3-d]-6H-irapH^a3HH-5,8-OTOHa HarpHeBaa cojib (1), 
4-aMHHO-7-(P-D~pH6o$ypaH03HJi)nHpHAo[2,3-d]~6H-nHpHAa3HH-5,8-OTOHa HarpHeBaa cojib 



3-6poM-7-(P-D-pH6o$ypaH03HJi)nHpHAo[2,3- d]-6H-nHpima3HH-5,8- ( aHOHa HarpHeBaa cojib 



4-rH^pOKCH-7-(p-D-pH6o$ypaH03Jui)nHpH ( ao[2,3-d]-6H-nHpHAa3HH-5,8-OTOHa flHHarpHeBaa 



3-Kap6oKCH-7-(p-D-pH6o4>ypaH03HJi)nHpHflo[2,3-d]-6H-nHpHAa3HH-5,8-OTOHa AHHaTpHeBaa 
cojib (5), 

nnpiwo [2,3-d]-6H-nHpHaa3HH-5,8-OTOHa nirraeBafl cojib (6), 
nnpHflO [2,3- d]-6H-nHpHfla3HH-5,8-flHOHa HarpHeBaa cojib (7), 
mipimo [2,3- d]-6H-nHpH^a3HH-5,8-AHOHa KanneBaa cojib (8). 

A TaKHce 6bdih CHHTe3npoBaHBi h Hccjie^OBaHBi npoH3BOOTBie 6eH3o[d]-3H- 

IIHpima3HH-l,4-OTOHa, UHKJIHHeCKOrO 6H0H30CTepa npOH3BOOTBIX nypHHOBOH CHCTCMBI, B 
KOTOpBIX 6eH30JIBHOe KOJIBIJO CKOHfleHCHpOBaHO C nHpHfla3HHflHOHOBBIM KOJIBIJOM, 

HMeiomne o6myio ^opMyjiy: 



o 




(2X 



(3), 



COJIB (4), 
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o 



R 




Ijl H 

N R 



H 




CH 2 ONa 



O 



, rne R = 



HO OH 



, aTOM Li, Na, K, 



R*= - H, -NH 2 , -CI, -OH, -COOH, 
b HacTHOcra: 

2-(p-D-pH6o$ypaH03HJi)6eH3o[d]-3H-nHpima3HH-l,4-OTOHa HaipHeBaa cojib (9), 

5- aMHHo-2-(p-D-pH6o4>ypaH03HJi)6eH3o[d]-3H-nHpH^a3HH-l,4-OTOHa HaTpHeBaa cojib(1 0), 

6- aMHHO-2-(p-D-pH6o$ypaH03HJi)6eH3o[d]-3H-nHpH^a3HH-l,4-OTOHa HaTpneBa» cojib (11), 
5-xJiop-2<p-D-pH6o$ypaH03HJi)6eH3o[d]-3H-nHpHj5a3HH-l,4-OTOHa HaTpneBaa cojib (12), 
5-rH,apoKCH-2-(p-D-pH6o$ypaH03HJi)6eH3o[d]-3H-nHpH ( aa3HH-l,4-^HOHa OTHaTpHeBaH cojib 



5- aMHHO-6eH3o[d]-3H-nHpKwa3HH~l,4-zmoHa jinroeBafl cojib (14), 
5 -aMHHo-6eH30 [d] -3H-roipH£a3HH- 1 ,4-£HOHa HaTpneBafl cojib (15), 

6- aMHHO-6eH3o[d]-3H-impHAa3HH-l,4-OTOHa KanHeBaa cojib (16), 

5 -rH^poKCH-6eH30 [d] -3H-nnpH£a3H h- 1 ,4-#HOHa ^HHarpHeBa^ cojib (17), 
6-Kap6oKCH-6eH3o[d]-3H-nHpnAa3HH-l,4-AHOHa ( OKHaTpneBaH cojib (18). 

Ebuih TaioKe cHHTe3HpOBaHBi h HCCJie^OBaHBi npoH3BO,zmBie nHpa3HHo[2,3-d]-6H- 
nnpima3HH-5 ,8-^HOHa, umcjuraecKoro 6noH3ocTepa npoH3BOOTBix nypHHOBofi chctcmbi, b 

KOTOpBDC IIHpa3HHOBOe K0JIBIJ0 CKOHfleHCHpOBaHO C nHpHfla3HHflHOHOBBIM, HMdOmHe 

oSmyio 4>opMyjiy: 



R*= -H, -NH 2 , -Br, -OH, -COOH, 
b nacTHocTH : 

7-(P-D-pH6o$ypaH03HJi)nHpa3HHo[2,3-d]-6H-nHpima3HH-5,8-AHOHa HaTpneBaa cojib (19), 
2-aMHHO-7-(P-D-pH6o4>ypaH03HJi)^ HaTpneBaa 
cojib (20), 



(13), 




O 



, rae R = 



HO OH 



, aTOM Li, Na, K, 



WO 2005/012309 



PCT/RU2003/000346 



11 



3-aMHHO-7-(p-D-pH6o$ypaH03Hji)nHpa3HHo[23-d]-6H-nHpH^a3HH-5,8-AHOHa HaTpneBaa 



3-6p0M-7-(P-D-pH6o$ypaHO3Rii)raipa3HHo[23-d]-6H-nHpHfla3HH-5,8- < aHOHa HaTpneBaa cojib 



2-ra^oKCH-7-(p-D-pH6o^ypaH03HJi)nHpa3HHo[2,3-d]-6H-nHpH^a3HH-53-OTOHa 
OTHaTpHeBan cojib (23), 

2- Kap6oKCH-7-(p-D-pH6o$ypaH03HJi)nHpa3HHo[2,3-d]-6H-nHpH^a3HH-5,8-OTOHa 
OTHaTpHeBaa cojib (24), 

nHpa3HHo[2 9 3-d]-6H-irapima3HH-5,8-flHOHa jmraeBaa cojib (25), 
nnpa3HHo [2 ,3 - d] -6H-nHpn^a3HH-5 ,8 -flHOHa HaipHeBaa cojib (26), 

3- 6poM-nHpa3HHo[2,3-d]-6H- irapHfla3HH-5,8-AHOHa KajiaeBaa cojib (27), 
2-aMHHO-nHpa3HHo[2,3-d]-6H-nHpBwa3HH-5,8-OTOHa HarpHeBaa cojib (28). 

TaioKe 6bijih cHHTC3HpoBain>i h nccjie^oBaHBi npoiBBOflHBie nnpHMimo[4,5-d]-6H- 

nHpKma3HH-5,8-AHOHa, UHKJIHHCCKOrO 6H0H30CTepa npOH3B0flHBDC EtypHHOBOH CHCTeMBI, B 
KOTOpOH IIHpHMHflHHOBOe KOJIBqO CKOH^CHCHpOBaHO C nHpH^a3HH^H0H0BBIM KOJIBIJOM, 

HMeioinne o5myio 4>opMyjiy: 



0 ,raeR= H0 0H , aroM Li, Na, K, 

R*= -H, -NH 2 , -Br, -OH, -COOH, 

B HaCTHOCTH: 

7"(p-D-pH6o4>ypaH03HJi)nHpHMH^o[4 ? 5-d]-6H-nHpH^a3HH-5,8-AHOHa HaTpneBaa cojib (29), 
2-aMHHo-7-(p-D-pH6o^ypaH03Hn)nHpHMHflo[4,5-d]-6H-nHpHAa3HH-5,8-OTOHa HarpHeBaa 
cojib (30), 

4-aMHHO-7-(p-D-pH6o<j>ypaH03^ HarpHeBaa 
cojib (31), 

2-6poM-7-(P-D-pH6o$ypaH03Hji)nnpiiMH^o[4,5-d]-6H-nHpH^a3HH-5,8-OTOHa HarpHeBaa 
cojib (32), 

4-raflpOKCH-7-(p-D-pH6o<J>)^aH03^ HarpHeBaa 
cojib (33), 

4-Kap6oKCH-7-(P-D-pH6o$ypaHO3Ha)nHpHMH«0[4,5-d]-6H-nHpHAa3HH-5,8-OT0Ha HarpHeBaa 
cojib (34), 



cojib (21), 



(22), 
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nHpHMH^o[4,5-d]-6H-nHpH^a3HH-5,8-AHOHa jiErmeBaa cojib (35), 
2-aMHHO-nHpHMH,ao[4,5-d]-6H-nHpHAa3HH-5,8- ( zmoHa HaTpneBaa cojib (36), 
4-6poM-nHpHMKmo[4,5-d]-6H-nnpH < aa3HH -5,8-£H0Ha KajraeBaa cojib (37). 

Coe^HHeHra 1-8, HBJunomHecH npoH3BO#HBiMH nHpHflo[2,3-d]-6H-nHpHfla3HH-5,8- 
OTOHa, nonyqajiH KOHfleHcaimeH opTo-AHKap6oKCH3aMemeHHLix irapn^HHOB c ra#pa3HH 
rajspdTOM b cpe^e yiccycHOH khcjioti>i (Taguchi Hiroshi. A new fluorometric assay method 
for guinolinic acid. Analitic Biochemistry, 1983, 131(1), p. 194-197). 

CoeflHHeHHJi 9-18, JiBJDiiomHecfl npoH3Bo/mhiMH 6eH30 [d]-3H-nnpima3HH-l,4-OTOHa 
(^TaaasHHOTOHa), nonynajiH KOHfleHcauHen opTO-cJrrajieBOH khcjiotbi c rH£pa3HHrn#paT0M 
b cpeay yKcycHOH khcjiotbi (Huntress E.H., Stanley L.N., Parker A.S. The preparation of 3- 
Aminophtalhydrazide for use in the Demonstration of Chemiluminescence, J,Am.Chem. 
Soc, 1994, v.56, p. 241-242). 

CoeflHHemw 19-28, HBJunomnecji npoH3BOflHBiMH irapa3HHo[2,3-d]-6H-nHpH^a3HH- 
5,8-OTOHa, nojiynajra KOHfleHcaijHeH opTo-#HKap6oKCH3aMemeHHBix nnpa3HH0B 
rHApa3imrimpaTOM b cpe^e yKcycHOH khcjiotbi ( Zyczynska - Baloniak I., Czajka R., 
Zinkowska E., Synthesis of Derivatives of 4-Hydroxypyrazine-[2,3-d]pyridazine-l-one. 
Polish Journal of Chemistry. 1978, v.52, p. 2461-2465; Kormendy K., Ruff F. Pyridazines 
condensed with a Heteroring. III., Acta Chimika Hungarika. 1990, 127(2), p. 253-262). 
CoeflHHeHHJi 29-37, aBJimomnecfl npoH3BOflHBiMH nHpHMHflo[4,5-d]-6H- nnpHAa3HH-5,8- 
AHOHa, nojiynaiiH KOHfleHcaimen opTO-#HKap6oKCH3aMemeHHBix iihphmh^hhob c 
rHApa3HHrimpaTOM c cpe^e yKcycHOH khcjiotbi ( Yurugi S., Hieda M. Studies on the 
synthesis of N- Heterocyclic Compounds. Chemistry, Pharmaceutic Bull., 1972, v.20(7), p. 
1522-1527, ibid., p.1513-1521). 

CnHTe3 yKa3aHHBix coeAHHeimfl npoBO^T b HecKOJiBKO 3TanoB. Ha nepBOM 3Tane 
ocymecTBJiHiOT KOH^eHcaijHio opTO-flincap6oKCH3aMeiijeHHBix reTepomuciioB (nnpHjuiHa, 
nHpa3HHa, nHpHMHflHHa) hjih npOH3BO,£HBix <J>TajieBOH khcjiotbi c rn;Q>a3HHniflpaTOM b 
cpeae yKcycHOH khcjiotbi: 




,N H 



N H 



O 



O 
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npn A, B, Z = -NH=, -CH=, R'= -H, -NH 2) Br-, C1-, -OH,-COOH. 

Ha btopom yrane nojiyiaioT HaxpHeBbie, KajmeBbie, jurraeBue cojih 
cooTBercTByiomero KonaeHcnpoBaHHoro nHpH^a3HmmoHa B3aHMoae&cTBHeM c 

COOTBCTCTByiOmHM 3THJiaTOM: 

o o 




H 
-H 




H 

Me 



Ha 3aKHK)HHTejttHOM arane npoBOfljrr KOHAeHcaipno cooiBexcTByiomeH cojih c 1- 
xjiop-2,3,5-TpH-0-TOJiyoHJi-P-D-pH6o$ypaH030H b cpejj.e 6e3Bo/moro AM<t>A b 
npHcyrcTBHH KaTajiH3aropa. B Kaiecree KarajnBaTopa Hcnoju>3yioT 15-KpayH-5 b cjiynae 
cojih Na hjih chh- hhc, aHTH-uHC -jDmHKJioreKcaHO-18-KpayH-6 b cjiynae cojih K. 

CHjrrae napa-TOJiyoHJibHOH 3anmTw npoBOjwr MenuiaTOM Haipnx. 
O 

n-CH 3 C6H4CH 2 0 CI 
— H 




Me + 



n-CH 3 C 6 H 4 CH 2 0 OCH 2 C 6 H 4 CH3-n 



o I I o 



CH 2 OH 



CH3C6H4CH2O OCH2C6H4CH3 ~ HO OH 



PH6o3HJiHpoBaHHe cojieii reTepomnaniHecKHx ocHOBaHHft npoBOflirr no oSmett 
MCTCOHKe: 

K CMecH 1,0 mmol HarpHeBoft cojih reTepouHioraHecKoro ochobahhk, 1,0 mmol 15- 
KpayH-5 b 10,0 ml cyxoro ^HMeroji^opMaMH^a (aajiee .flMOA) b aTMOc<i>epe ocymeHHoro 
apnraa npH6asjiHioT no KamwM npn nepeMeniHBaHHH 1,0 mmol l-xJiop-2,3,5-tpH-0- 
TOJiyoHJi-p-D-pH6o(J)ypaH03W. PearamoHHyio Maccy nepeMeuiHBaioT 6-10 nacoB npn 
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TeMnepaiype 20°C. 3aTeM aoSaBjraioT 7,0 ml 10%-Horo pacTBopa NaHC0 3 h 
nepeMeiUHBaioT 30 MHHyr npH 0°C. K nojiyneHHOH cycneH3HH aoGaBjraioT 30,0 ml 
xjiopo<|>opMa, h 3aTeM oT^HJibTpoBbroaioT nepe3 Hyflo Super Cel, opraHHHecKHH cjioh 
OTOenflioT, npoMBiBaioT 10,0 ml boam h cymaT Na 2 SC>4. IIoJiyHeHHbie HyKJiea3Hflw 
xpoMaTorpa4)HpyK)T Ha CHJimcarejie, ajnoHpyioT CHC1 3 . Bbixoa HyKJiea3HflOB cocraBjiHeT 
45-65 %. 

CHflroe napa-TOJiyoHJibHOH 3aimrn,i npoBO^HT no o6mefi mctojxhkc cne^yiomHM 
o6pa30M: 

PacxBop 0,32 mmol HyKJiea3Hfla b cMecH MeTaHOJia h OTOKcana b coothoiuchhh 5:1 
oxjiaamaiOT jio 0°C h ao6aBJiHK)T k HeMy 0,7 ml 0,1M-Horo pacTBopa MemnaTa HarpHH b 
MeTaHOJie h BBmepaeHBaiOT b aTMoc(|>epe aprona 24 naca npH TeMnepaType 6°C. 
PeaKUHOHHyio Maccy HeihpajnByioT floSaBJiemieM DOWEX 50 (H + ) jxo pH 7,0, cMOJiy 
OT^HJisTpoBbmaioT. KoHeqHwe npoayicrH BBmejunoT H3 <j>HJiBTpaTa xpoMaTorpa(j>HeH Ha 
cHJiHKarejie. 3jnoeHT - cmccb CHC1 3 h MeOH b cooTHomeHHH 20:1. Bbixoa ueneBoro 
npo^jyiera cocTaBJiaeT 66-85 %. 

JlKTKCBbie, KaTpHCBBIC K KailHcBBIC COJIH nOJiyHaJDl CMCiliHBaHHeM 3KBHM0JDipHBIX 

KOjra^iecTB rerepouHKUHHecKHX coetfHHemiH c boahbim pacTBOpoM cooTBeTCTByiomHx 
rH^poKCH^OB . QrroHKy boam ocymecTBJBura npn noHiraceHHOM flaBJieHHH 6e3 HarpeBaHHH 
aHajioraHHO H3BecTHOMy cnoco6y nojiyneHHH u^enoHHMx h mejioHH03eMe;iBHBix cojien 
aMHHOOTraflpo4>Tajia3HH£HOHa (RU, 2169139, CI). 

CTpOeHHe CHHTe3HpOBaHHMX COeAHHeHHH SbIJIO nOflTBep^CAeHO flaHHBIMH 

ajieMeHTHoro aHanH3a Ha npn6ope EA-11-08 ("Carlo Erba") h xpoMaroMacc- 
cneicrpoMerpHH Ha xpoMaTOMacc-cneiopoMeTpe "Adgilent Technologies". 



Ta6jraaa 1 

Pe3yjn>xaTM Macc-cneicipoMeTpHHecKoro HccjieflOBamoi 
h ajieMeHTHoro aHajiH3a coe,zmHeHHH 1-37 coraacHO H3o6peTeHHK> 



Hoiwep 

coeffH- 
HeHHa 


(M+H) + 


HaitaeHO, % 


EpyTTO-<J)opMyjia 


BblHHCJieHO, % 


C H N 


C x H y N m O n Me 


C H N 


1 


295 


45,60 3,90 13,12 


C 12 H 12 N 3 06Na 


45,43 3,79 13,25 


2 


310 


43,51 4,08 16,69 


C 12 H 13 N 4 06Na 


43,37 3,92 16,87 


3 


374 


36,30 2,84 10,56 


CnHuBrNsOeNa 


36,36 2,78 10,61 


4 


306 


41,20 3,10 12,07 


Ci 2 H„N307Na2 


41,03 3,13 11,97 
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5 


338 


40,87 2,63 11,14 


C, 3 H„N 3 0 8 Na 2 


40,73 2,87 10,97 


6 


163 


49,65 2,51 24,64 


C 7 H4N 3 02Li 


49,70 2,37 24,85 


7 


163 


45,48 2,24 22,63 


C 7 H4N 3 02Na 


45,41 2,16 22,70 


8 


163 


41,87 2,12 20,78 


C 7 H4N 3 0 2 K 


41,79 1,99 20,90 


9 


294 


49,51 4,23 8,72 


Ci3Hi 3 N 2 06Na 


49,37 4,11 8,86 


10 


309 


47,04 4,28 12,74 


C, 3 H,4N 3 0 6 Na 


47,13 4,23 12,69 


11 


309 


43,30 4,44 12,47 


C )3 H I4 N 3 0 6 Na 


47,13 4,23 12,69 


12 


329 


44,55 3,60 8,12 


Ci 3 Hi 2 ClN 2 0 6 Na 


47,51 3,42 7,99 


13 


309 


44,18 3,56 7,70 


Ci 3 Hi 2 N 2 0 7 Na 2 


44,07 3,39 7,91 


14 


177 


52,60 3,12 23,13 


CgHeN-A-Li 


52,46 3,28 22,95 


15 


177 


48,40 3,20 21,15 


C 8 H6N 3 02Na 


48,24 3,02 21,11 


16 


177 


44,80 2,87 19,37 


C 8 H 6 N 3 0 2 K 


44,65 2,79 19,53 


17 


177 


43,24 2,01 12,46 


QH4 N 2 0 3 Na 2 


43,24 1,80 12,61 


18 


205 


43,36 1,78 11,14 


C9H4N 2 04Na 2 


43,20 1,60 11,20 


19 


296 


41,70 3,52 17,80 


CiiHuN^Na 


41,51 3,46 17,61 


20 


311 


39,75 3,55 21,12 


C, 1 H, 2 N 5 06Na 


39,64 3,60 21,02 


21 


311 


39,50 3,60 21,14 


CnHi 2 N 5 0 6 Na 


39,64 3,60 21,02 


22 


375 


33,40 2,47 14,15 


C n Hi 0 BrN 4 O6Na 


33,25 2,52 14,11 


23 


311 


37,20 2,75 15,84 


CnHi 0 N 4 O 7 Na 2 


37,08 2,81 15,73 


24 


319 


39,68 2,70 15,24 


Ci 2 Hi 0 N 4 O 8 Na 2 


39,56 2,75 15,38 


25 


164 


42,47 1,59 33,07 


C 6 H 3 N 4 0 2 Li 


42,35 1,76 32,94 


26 


164 


38,65 1,50 30,27 


C 6 H 3 N 4 0 2 Na 


38,71 1,61 30,11 


27 


243 


25,70 0,80 19,84 


C6H 2 BrN 4 0 2 K 


25,62 0,71 19,93 


28 


179 


35,71 2,07 34,68 


CelijNsOzNa 


35,82 1,99 34,83 


29 


296 


41,56 3,64 17,55 


C n HnN 4 0 6 Na 


41,51 3,46 17,61 


30 


311 


39,74 3,48 21,20 


C n H, 2 N 5 0 6 Na 


39,64 3,60 21,02 


31 


311 


39,60 3,72 21,13 


CnHi 2 N 5 0 6 Na 


39,64 3,60 21,02 


32 


375 


33,20 2,70 14,10 


CnHioBrN 4 0 6 Na 


33,25 2,52 14,11 


33 


311 


37,00 2,94 15,57 


CiiH )0 N 4 O 7 Na 2 


37,08 2,81 15,73 


34 


319 i 


39,60 2,67 15,50 


Ci 2 Hi 0 N 4 O 8 Na 2 


39,56 2,75 15,38 


35 


164 


42,30 1,91 33,07 


C 6 H 3 N 4 02Li 


42,35 1,76 32,94 


36 


179 


35,70 2,12 34,90 


C 6 H4N 5 0 2 Na 


35,82 1,99 34,83 


37 


243 


25,47 0,87 20,06 


C6H 2 BrN 4 0 2 K 


25,62 0,71 19,93 
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CHHTC3HpoBaHHHe coeflHHeHHH npeflCTaBJunoT co6oh 6ecuBCTHMe hjih acejiTOBarae 
KpHCTaruiHHecKHe BemecTBa c TervmepaTypoH iuiaBJiemui 6ojiee 300°C. 

IlocTaBJieHHaji 3aaana 6tuia TaioKe pemeHa pa3pa6oTKoii 4>apMaqeBTHHecKofi 
KOMno3HU[HH 5 co,nep)KameH b KanecTBe aicraBHoro HHrpe^eHTa umcmiHecKHe 6H0H30CTepw 

npOH3BO,HHI>IX IiypHHOBOH CHCTeMBI COrJiaCHO H3o6pCTeHHK>. 

Kpancoe onHcaraie HepTexcefi 
B AajibHefimeM H3o6pcTeHHe noacHJieTCH H3JioHceHHeM pe3yjii>TaTOB npoBe^eHHux 

HCCJie^OBaHHH 6HOJ10rHMeCKOH aKTHBHOCTH UHKJIHHeCKHX 6HOH30CTepOB npOH3BOflHbIX 

nypHHOBoii chctcmei coraacHo n3o6peT6Hmo, He orpaHHTOBaiomHX hx npHMeHeHHe H He 
BbixofljnijHX 3a o6i>eM 4>opMyjiw H3o6peTeHnn, h npnjiaraeMbiMH nepTeacaMH, Ha kotopbix: 

OHr.la - KaJIH6pOBOHHBie KpHBbie 3aBHCHMOCTH HHTeHCHBHOCTeH 

<j)JiyopecueHTHocTH pacTBopoB ^jiyopecqeHHa h kjictok Mtrara NIH 3T3, 

Oar. lb - KajiH6poBOHHaH KpHBax jjjix onpeflejieHira pH,- „ KJieTKax mbiihh NIH 3T3, 
Onr.2 - 3aBHCHMOCTB pHj KJiencn ot pH cpe^M, 

Onr.3 - HSMeHeHKe pHj KJieTKH npn mumcHnvi pH cpe#H c ctmopoTKOH KpOBH 
nocjie BBeACHHH b cpe^y coe,HHHeHHH coraacHo H3o6peTeHHK>, 

Oht.4- H3MeHeHHe pHj kjictkh npn H3MeHeHHH pH cpe^bi 6e3 cbraopoTKH KpOBH 
nocjie BBeaeHHU b cpeay coeflHHeHHH coraacHo H3o6peTeHHio, 

Ohi\5- H3MeHeHHe pHj $H6po6nacTOB b npHKperoieHHOM pacnjiacTaHHOM coctohhhh 
nocjie BBe^eHiM b cpe^y coeflHHeHHH coraacHo H3o6peTeHHK), 

Ohi\6 - HHTeHCHBHOCTB xeMHJDOMHHecaeHUHH Ih cycneH3HH 3pnTpoi|HTOB nocjie 
HHKy6HpoBaHHH c coeflHHeHHHMH coraacHo H3o6pexeHHK) npn 37°C h npn 4°C, 

<E>Hr.7a - HHTeHCHBHocTb xeMiunoMHHecaeHifHH Ih cycneH3HH 3pHTpomiTOB nocjie 

11 8 

HHKy6npoBaHHH c coeflHHeHHJiMH corjiacHO H3o6peTeHHio b KOimeHTpamrax 10' - 10" M, 
Oin\7b - HHTeHCHBHocTb xeMHjnoMHHecu[eHUHH Ih cycneH3HH apHrpomrroB nocne 

KHKySnpoBaHHa c coe^HHeHHiiMH coraacHo H3o6pexeHHio h ^o6aBJieHHH a^eH03HHa, 

Ohi\8 - HHTeHCHBHocTb xeMHJiiOMHHecueHUHH Ih KneroK ceJie3eHKH nocjie 

HHKy6HpoBaHHH npn 37°C h npn 4°C c coe^HHeHHHMH coraacHo H3o6peTeHHK>, 

OhT.9 - BJIHHHHe COeflHHeHHH COrJiaCHO 03O6peTeHHK) Ha aKTHBHOCTb 

cynepoKCH,zwHCMyTa3bi 5 

<l>Hr.l0- BJTHHHHe coejoffleHira coraacHo H3o6peTeHHK> Ha o6pa30BaHHe cynepOKCHfl- 
aHHOH pa^HKanoB b KJieTKax, 

Owr.l 1- BJiHHHHe coeOTHeHHH coraacHo H3o6peTeHHio Ha aKTHBHOCTb KaTajia3bi, 
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<Dhi\12- BJiHHHne coe^HHeHHH corjiacHO H3o6peTeHHK) Ha aieraBHOCTb nepoKCH^a3bi 

3pHTpOUHTOB, 

4>Hr.l3- BJiHmme coeflHHeHHH corjiacHO H3o6peTeHmo Ha aicrHBHocTb NOC. 

OnncaHHe H3o6peTemifl 
H3 ony6jnncoBaHHHx paHee ^ambix H3BecrHo, hto ipiKniraecKHe rH£pa3H£bi jih6o He 
noOTepraiorcH nojraporpa<j)HHecKOMy BoccTaHOBJieHHio, jraSo BOCCTaHaBJiHBaiOTCH b 

flOCTaTOHHO 3KeCTKHX KHCJIHX HJIH meJIOHHBDC yCJIOBHJDC npH AOCTaTOHHO BMCOKHX 

noTeHimaJiax nojiyBOJiHM Ei/2>1,0V (Seo E., Kuwana T. Polarography of cyclic 
Hydrazides, J. Electroanal.Chem., 1963, v.6, p. 417-418; Lund H. Polarographic and 
Electropreparative reduction of l(2H)-phthalazinones, 2,3-dihydro-l,4 phthalazindiones and 
related compounds. Coll. Czechoslow. Chem.Com., 1965, v.30, p. 4237-4249) . 

OflHaico aBTopaMH 6ujio ycTaHOBjieHo, hto coeOTHeHHH 1-37, corjiacHO 

H306peTeHHK), HBJlHK>mHeCfl COJIHMH meJIOHHbEX MCTaJUTOB OHKJIHHeCKHX rHflpa3HflOB, 

o6jia^aK)T cnoco6HocTBio k 3jieicrpoxHMHHecKOMy BoccTaHOBJieHHio, npnneM npn 
3HaneHHHx noTeHipiajioB nojiyBOJiHM E1/2OT MHHyc 0,09V ao MHHyc 0,2V. 

JJflSL CpaBHCHUS M03KHO UpKBGCTK HpHMcp 3JIcKTpOXHMHHeCKOrO BOCCTaHOBJieHHH 

KO^epMeHTa NAD + , ocynjecrBJweMbiH npn E1/2 = - 0,32V, b kotopom b MOJieieyjiy NAD* 
BKJiioHaKyrcH 2 3JieicrpoHa h omn npOTOH, a BTOpon npoTOH ocTaeTOi b cpe^e: 
+ 2e 

NAD + + 2H + « * NADH + H+ 

Bo (jwiaBHHOBHX KO<t>epMeHTax FAD + , aKTHBHoii nacTBio MOJieKyjiti KOToporo 
«BJiHeTca H3oamiOKca3HHOBoe kojibijo, b pe3yjibTaTe BOCCTaHOBJieHHH npn noTerajHane E1/2 
= -0,05V name Bcero Ha6jnoflaeTCfl npncoeOTHeHHe ppyx npoTOHOB h flByx aneicrpoHOB 

OflHOBpeMeHHO. 

BoccTaHOBJieHHBie ^opMLi 3thx Ko^epMeHTOB NADH h FADH TpaHcnoprapyioT 
Bo^opoa h 3JieicrpoHH k ^ixaTejiBHOH ijenn mhtoxoh^phh hjih hhbix 3Heproconp)iraK)iUHx 
MeM6paH. 

B flMxarejibHOH ijenn mhtoxoh^hh pacnoJioaceHbi imraxpoMH b, cj,c, a h 03 b 

HOpwe B03paCTaHHH a6cOJHOTHOH BejIHHHHbl HX OKHCJIHTeJIbHO-BOCCTaHOBHTeJIbHOTC) 

noTeHOHana, ycTaHOBJieHHoro b ycjioBH^x pH 7,0, t = 25°C : 

6(Fe 3+ ) Ei/2= + 0,07V, Q(Fe 3+ ) E 1/2 = + 0,23 V, c(Fe 3+ ) E 1/2 = + 0,25 V, 

a(Fe 3+ ) E 1/2 = + 0,29V, a 3 (Fe 3+ ) Ei/2= + 0,55V, 
Hrpaiomne BaacHyio pojib b npoijecce TKaHeBoro ^ixaHHH. 



WO 2005/01 2309 PCT/RU2003/000346 

18 

IjHTOxpoM a npeflCTaBJiaeT co6oh TCpMHHajiBHBiH ynacTOK flBixarejiBHOH neim - 
i^HTOxpOMOKCHwa3y, KOTopan ocymecTBJiaeT OKHCJieHHe mrroxpoMa c c o6pa30BamieM 
bo^i. 3neMeHTapHi>iH aicr npeflCTaBJiaer co6oh AByx3JieicrpoHHoe BoccTaHOBJieHHe oflHoro 
aTOMa KHCJiopoaa, npn 3T0M Ka^aaa MOJieicyjia Kncjiopo^a B3aHMoaeHCTByeT c nByMx 
3JieKipoHOTpaHcnoprHMMH ijemiMH. ITpH TpaHcnopTe KaamoH napti aueicrpoHOB bo 

BHyrpHMHTOXOH^pHaJIbHOM IipOCTpaHCTBe MOXCeT HaKanJIHBaTbCH %0 6 npOTOHOB. 

KbMeHeHHe cooTHomeHHa KOjranecTBa npOTOHOB h ajieicrpoHOB Mo^cer ixphbojuitb k 
Hapymemno npoijeccoB TieaHeBoro flBixaHna. 

ABTopaMH 6bijio ycTaHOBneHO, hto Kaamaa MOJieicyjia coe^HHeHHH 1-37 coraacHo 
H3o6peTeHHio cnoco6Ha npoHHicaTB bo BHyrpHKJieTOHHoe npocTpaHCTBO h, o6jia^a« 

OKHCJIHTCJIBHO-BOCCTaHOBHTCJIBHBIM nOTeHIJHaJIOM, CpaBHHMMM C nOTefflJHaJiaMH 

ajieicrpoxHMHHecKoro BOCCTaHOBJieHHH npHBe^eHHbix Bbnne npoaeccoB, HeoGpaniMO 

npHCOeflHHOTB JXO 4 3JieKTp0H0B H npOTOHOB, CIIOC06CTByH TCM CaMHM HHTeHCH<f)HKaUHH 

npoaeccoB TKaHeBoro ftBixaHHJi h 3HaHHTejiBHOMy yMCHBniCHHK) MCTaSojiHHecicoro 
BHyTpHKJieTOHHoro ammcm. 

1 .3jiejcrpGxi:M:: ¥ ;ccKas aKTHBHocxb coeAHHeHMH corJiacHO looOpeTeiinio. 

EbDIH npOBe^eHBI HCCJiejJOBaHHfl 3JieKTpOXHMHHeCKOH aKTHBHOCTH COeflHHeHHH 

coraacHo H3o6peTeHino. 

Bbijih HCCJie^OBaHBi BOflHBie pacTBopBi coe^HHdHHH 1, 5, 7, 10, 15, 18, 23, 25, 27, 33, 35, 36 
corJiacHO H3o6peTeHHK> c hcxootoh KOHuempaimeH MO" 2 mol/l h, ajm cpaBHeHHa, pacTBop 
npenapaTa «OTMe<|)oc<j)OH» b toh >Ke hcxoahoh KOHueirrpaiiHH. 

HccjieAOBaHHH npOBOflmiH Ha yHHBepcajiBHOM nojiaporpa^e IIY-l c 

£ByXKOOpflHHaTHBIM CaMOIIHCUeM THUa «JIKfl» C HCIIOJIB30BBHH6M TpeX3JieKTp0AH0H 

TepMocTanipyeMOH nojwporpa<j)HHecKOH meHKH h pTyraoro Kanaiomero 3Jieiapo^a (PK3) 
c npuHyflHTejiBHBiM otpbibom KanjiH h nepnoAOM KanaHHH 0,5s. B KanecTBe 
BcnoMoraTCJiBHoro 3Jieicrpofla HcnoJib30BanH iuiaTHHOByio npoBOJioxy, b KanecTBe 

3JieiCTpOAa CpaBHeHHH ~ HaCBimeHHBM KaJIOMejIBHBIH 3JieKTpOA (HK3). 

B KanecTBe <J)OHa HcnojiB30BaiiH 2,0 %-HBie pacTBopBi xnopHfla HaTpira, HMeiomne 
pH 7,0, 7,2, 7,4, 7,6 ; 3HaneHHH pH <j)OHOBoro pacTBopa KoppeKrapoBajra pacTBopoM 
nmpoiccHfla HaTpHH. B noJiflporpa<J>HHecKyK> aneMicy aanHBajiH 5,0 ml (|)OHOBoro pacTBopa 
h b TeneHHe 5 MHHyr npo^yBajra a30T0M w& yaajieHH* pacTBOpeHHoro KHCJiopoaa. 3aTeM k 
^oHOBOMy pacTBopy aoSaBJUuiH 0,5 ml pacTBopa HccjiezjyeMoro BemecTBa h npoioBOflmiH 
3anHCB nojraporpaMMBi b BH^e bojihbi BOCCTanoBJieHHH. KoHijeHTpaiuui coe^HHeHHii b 
nojMporpa^HMecKoii mefiKe cocTaBJuuiaP.lO^M. 
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H3Mepeirae pH npoBOflmiH Ha pH-MeTpe c tohhoctlio njnoc-MHHyc 0,05 eflHHHu 
pH. riojiaporpa4)HHecKHe H3MepeHHH npoBojmjra npH TeMnepaType 37°C. 3anHCb 
nojwporpaMM HCCJieayeMbix coe#HHeHHH ocymecrajuuiH b peacHMe nocroaHHoro raxa co 
cKopocTbio pa3BCpTKH noTCHi^Hana 10,0 mV/s, np^Mofi xoa - ot noTeHimajia 0 ao MHHyc 0,5 
V, o6paTHbix xoa - ot MHHyc 0,5 V flo 0. HyBCTBHTejiBHocTB no TOKy cocTaBJiajia 5,0 mkA. 
MacurraS no KOopflHHare noTemjHajioB - 50,0 mV/cm. 3HaneHHH noTCHimajiOB nojiyBOjm 
Ei/2 HccjieAyeMBix coeflHHeHHii npHBeaeHti othochtcjibho noTempiaJia HK3. 

napaMerpw nojraporpaMMbi - npe^ejitHMH tok i/,- m h E1/2 onpeaejuuiH rpa^HHecKHM 
mctoaom. Hhcjio ajieicrpoHOB, ynacTByiomHX b peaKUHH, paccHHTMBajiH Ha ocHOBamra 
aHariH3a bojihm BoccTaHOBjieHiwi no ypaBHemno TeiipoBCKoro-HjiBKOBHHa. 

CpeOTHe BejiHHHHti napaMeTpoB bojihm BoccTaHOBJiCHHH HCCJie^yeMbix coeflHHemffi 
npn npHMOM xo^e 3anHCH npeflCTaBJieHbi b Ta6ji.2. 



TaGnHua 2 

IlapaMeTpM nojwporpaMM coe^HHCHHH 



COeAHHeHHJT 


PH 


7,0 


7,2 


' 7,4 


7,6" " 


1,5,7 


i, mkA 


0,26 ± 0,04 


0,31 ± 0,02 


0,27 ± 0,03 


0,30 ±0,01 


-«- 


-E1/2, v 


0,11 ± 0,02 


0,11 ± 0,03 


0,105 ± 0,01 


0,105 ±0,02 


10, 15, 18 


i,mkA 


0,23 ± 0,03 


0,30 ± 0,01 


0,29 ±0,02 


0,31 ± 0,02 


-«- 


-E1/2, v 


0,092 ±0,02 


0,09 ±0,01 


0,092 ±0,02 


0,09 ± 0,01 


23, 25, 27 


i, mkA 


0,32 ± 0,03 


0,33 ± 0,04 


0,34 ±0,03 


0,34 ±0,02 




-E1/2, v 


0,16 ± 0,02 


0,19 ± 0,02 


0,175 ± 0,01 


0,16 ± 0,015 


33, 35,36 


i, mkA 


0,30 ± 0,05 


0,26 ±0,02 


0,30 ± 0,03 


0,30 ± 0,02 


-«- 


-E1/2, v 


0,08 ± 0,02 


0,085 ± 0,015 


0,085 ± 0,02 


0,09 ± 0,02 


flHMe^OC^OH 


i, mkA 


0,10 ± 0,03 


0,12 ± 0,03 


0,11 ±0,02 


0,11 ± 0,02 


-«- 


-E1/2, v 


0,175 ±0,01 


0,17 ±0,02 


0,18 ± 0,01 


0,18 ± 0,01 



B npoijecce 3KcnepnMCHT0B 6buio 3aMeneH0, hto, no cpaBHemno co 3HaHeHHJiMH 
KpHBbix np^Moro xoaa, npn 3anncH nojiaporpaMM oGparaoro xo#a 3HaHeraie noTeHunaaa 
noJiyBOJiHbi 6bijio 6oJiee noJioacHTejibHo Ha 25,0 mV juia coe^HHeHHH 1, 5, 7, Ha 30,0 mV - 
juix coe^HHeHHii 10,15,18, Ha 20,0 mV - jvul coemiHeHHH 23, 25, 27, Ha 27,0 mV - mix 
coe^HHeHHH 33, 35, 26, h Ha 50,0mV - jpw npenapara OTMe<|>oc<i>OH . 
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IIpHBefleHHMe aaHHBie cBHfleTejibCTByioT o Heo6paraMOCTn npoaecca 

SJieKTpOXHMHHeCKOrO BOCCTaHOBJieHHH 3THX COCAHHeHHH. 

PacneT racjia 3JieicrpOHOB, yqacTByioumx b peaximn BoccTaHOBjiemra, 

ocymecTBjMjra no ypaBHCHiuo reiipoBCKoro-HjiBKOBHHa : 

2,3 RT i 

E = El* lg , 

nF i iim- i 

r#e n - hhcjio 3JieicrpoHOB, 

i - TeKymee 3HaneHHe TOKa BOJiHbi, mkA, 

itim - 3Ha^eHHe npe^ejitHoro TOKa bojihbi , mkA, 

F- hhcjio Oapaaea, paBHoe 96500K, 

R- yHHBepcaJibHaa ra30Baa nocToaHHaa, paBHaa 8,31 fl)Koyjii> /mojib.K, 
T- TeMnepaTypa, K, 
E, Ei/2- noTeHUHajibi, V . 
Bpe3yjiBTaTepacHeTOB6BijioycTaHOBneHG 5 i rroHpHBOceTaH0BjieHHH:- ...... 

- flJIfl COe^HHeHHH 1,5,7 KOJIHHeCTBO 3JieKTP0H0B COCTaBJWeT 3,72. 

juul coeOTHeHHH 1 0, 1 5, 1 8 - 4,09, 

- jyw coe^HHeHHH 23, 25, 27 - 3,72, 
jsjui coe,nnHeHHH 33, 35, 36 - 3,5, 

- %nx ^HMe^oc^OHa - 1,6, 

TO eCTB npH BOCCTaHOBJieHHH HCCJieAyeMbDC COeAHHeHHH COrjiaCHO H306peTCHHK) 

noTpe6junoTCfl 4 sjiejcrpoHa, a npn BOCCTaHOBJieHHH ^HMe^oc^oHa - 2 3JieiopoHa, H3 nero 

MOHCHO C^eJiaTb BHBOfl, HTO COeOTHeHHfl COTJiaCHO H306peTCHHK) npOHBJMIOT 60JIBmyK>, HCM 

.OHMe^oc^oH, cnoco6HOCTB k Heo6paTHMOMy npncoeOTHeHHio 3JieKTp0H0B. 

Blijih npoBeAeHBi nccjieaoBaHHJi 6HOJionrqecKOH aKTHBHocra coeOTHeHHH coraacHO 

H306peTeHHK>. 

2 . Bjthhhhc coeAHHeHHH corjiacHO H3o6peTeHHio Ha pH, KJierKH. 

H3BecTHH MHorae MexaHH3MBi, o6ecneHHBaiomHe peryjumHio pHj , b tom HHCJie, 
Na + /H + o6MeHHHKH, jioicajiH30BaHHBie b njia3ManiHecKOH MeM6paHe, Na-3aBHCHMMH h Na- 
He3aBHCHMMfi HCO37CI " o6mchhhkh, o6ecne™BaiomHe yBeJinneHHe pH/ i*hto30JM KJierccH, 
a TaKHce CITHCCV o6m6Hhhkh, o6ecneHHBaiomHe iiohhhcchhc pH z - ijhtosojw, nepeHOCHHKH 
KOMiuieKCOB hohob Na + c MOHOKap6oKCHJiaTaMH, npoTOHHbie noismbi H + - ATF-a3bi, h 
apyrae (Ganz M.B.et all. Argininvasopression enchavces pH, regulation in the presence of 
HCO3" by stimulating three acid- base transport systems, Nature,1989, v.337, p.648-651). 
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B CB5I3H CO CXOflCTBOM GnOXHMH^eCKHX MCX3HH3MOB pa3JIHHHBDC THIIOB KJieTOK 

mohcho c^ejiaTB 3aKJnoHeHHe, hto, ecjm hckhh areHT H3MeiDieT BHyTpHKJieTOHHBiS pHi b 
onpe^ejieHHOM inne kjictok, to, b cbk3h co cxoactbom MexaHH3MOB peryjummi pH, , 3tot 
ace areHT 6yz*eT BBi3biBaTB H3MeHeHHe pHi h b apyrax ranax kjictok. B HacraocTH, ecjm 
COe^HHeHHH COrJiaCHO H306peTeHHK) BbI3BEBaK>T n3MeHeHne pH,- $H6po6jiacTOB, to ohh 
MOiyr OKa3troaTB bo3,z^6hctbhc Ha pHi MaKpo^aroB h HeSipo^HJioB. 

H3BecTHO, hto aKTHBaipiff MaKpo4>aroB conp^ceHa c npoayqapoBaHHeM h 
3KCTpy3Hefl npoTOHOB, c aKTHBauHefi cHcrreM ipaHcnopTa npoTOHOB H3 KnencH nocpe#CTBOM 
npOTOHHBK noMn, Na + /H + - o6mchhhkob, chctcm TpaHcnopTa 6HKap6oHaTa (Rogachev B., 
Hausmann M J., Julzari R., Weiler H., Holmes C, Falct D., Chaimovitz C, Douvdevani A. 
Effect of bicarbonat-based dialysis solution on intracellular pH (pH,) and TNF-alpha 
production by peritoneal macrophages, Perit. Dial. Int.,1997, Nov-Dec, 17(6), p.543-553; 
Bidani A., Heming TA. Effect of concanavalin A on Na + -depended and Na + - independed 
mechanism for H* extrusion in alveolar macrophages, Lung., 1998, 176(1), p.25-31; Swallow 
C.L, Grinstein S., Sudsbury R.A., Rotstein 6.D. Relative roles of "Na*/^ exchange" and 
vacuolar-type H* ATPases in regulating cytoplasmic pH and Function in murine peritoneal 
macrophages, J. Cell. Physiol., 1993, 157(3), p.453-460) 

HanpHMep, aKTHBH3aimfl MexaHH3MOB noBBiuieHna pH,- uhto30JM KJiencH, HanpHMep, 
Na*/!! 4 "- aHTimopTepa, Heo6xoflHMa noBbiineHHfl aKTHBHocra Heinpo^HJiOB, b tom 

HHCJie, HX MHKpo6HOIIHOTOH aKTHBHOCTH, TaK K3K CHH^KCHHe pHj UHT030JM 6nOKHpyeT 

(^yraamoHajiBHyio aKTHBHOcn, Heifrpo^HJiOB. 

2.1. BjiHHHHe coeAHHeHHH corjiacHO H3o6peTemiK> Ha pH; $H6po6jiacTOB. 

Ebijio H3yneHo bjihhhhc coe#HHeHHH coraacHO H3o6peTeHHK) Ha BHyTpuKjicroHHBift 
pH/ 3M6pHOHanBHbix $H6po6jiacTOB mbuhh NIH-3T3, nojiyneHHHX H3 BcepoccuHCKofi 
KOJUieKUHH KJieTOHHBix KyjiBTyp HHCTHTyra UHTOJiorHH PAH, CaHKT-neTep6ypr. KiiexKH 
BtipanpiBajiH b cpe,ae JJJSAEM (Sigma), coaepaeamefi 2,2 g/1 6HKap6oHaTa Haxpua c 
AoGaBJieHHeM 80,0 mkg/ml reHTaMHiuraa h 10,0% -hoh 3M6pnoHani>HOH TejuraBefi 
ctiBopoTKH, npn TeMnepaType 37°C b a™oc<i>epe, coflepacameii 5,0 % jopsyoKHCH yraepo^a. 
JJfla onbrroB Hcnojib30BajiH Taoce cpe^y, 3a6y$epeHHyio 5,0 mM HEPES h 15,0 mM 
6HKap6oHaTa 6e3 cbibopotkh hjih c ao6aBJieHHeM 5,0 % cbibopotkh. IIo,zi;cHeT kjictok 
ocymecTBJWJiH c noMOiijBio reMoqHTOMeTpa. JSpmo norH6uiHX kjictok onpeflejuum no 

OKpaCKe TpHIiaHOBBIM CHHHM. 

PfaMepeHHH BHyTpraoieTOHHoro pHi npOBOOTHH c noMomtio KpacHTejien FDA 
(Sigma) h BCECF-AM (Calbiochem) Ha MHKpocneicrpo^jiyopHMeTpe no raBecraoH 
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MeroflHKe (KomeBoa K).B., AKaTOB B.C., TpoSoBa M.E. MuKpocneiopo^JiyopHMeTp 
H3MepeHM BHjrrpHKJieTOHHoro pH (MHKpH). ripH6opBi h o6opyaoBaHHe %sui 
HCCJieilOBaHHH B 06jiaCTH 4>H3HKO-XHMHHeCKOH 6nojiorHH H 6HOTexHOJioniH. IlymHHO, 
1990, c.8-14). 

KneTKH npH TeMneparype 37°C OKpamnBaJiH b TeneHHe 5 MHHyr 5,0 mkM FDA, 
KOTopbiH Henocpe^cTBeHHO nepea OKpacKOH totobujih H3 10,0 mM pacTBopa b aaeroHe 
nyreM pa3Be,aeHHJi b TeneHHe 30 MHHyr b <|)oc<j>aTHOM 6y4>epe no 0,1 mM, hjih 2,0 mkM 
1,0 mM-Horo pacTBopa BCECF-AM b DMSO. 

Hcnojii>30BajiH ^ByxBOJiHOBLiH motor onpe^ejieHHH pHi no oraomeHHio 

HHTeHCKBHOCTeH <f>JiyopeCIjeHUHH KJICTOK Ha flByX AJIHHaX BOJIH (AKaTOB B.C H Jip. 

BHyTpHKJieTOHHBiH pH h cy6cTpaTHafl 3aBHCHMOCTt npojra<j)epanHH ^H6po6jiacroB 
KHTaficKoro xoMHHKa, I^HTOJiorEW, 1991, 33(7), c.86-94). OjiyopecqeHumo B036y>KflajiH 
cBeTOM c X = 490 nm, 3mhcchk> peniCTpHpoBajiH ojmoBpeMeHHO c noMomtio jwyx 
<J)OToyMH05KHTejieii Ha AflHHax bojih X = 535 nm, X = 570 nm. Onpe^ejMjra 3HaneHHe K - 
OTHomeHRa (JwiyopedjemjHH Ha H&yx jyiHHax bojih c bbihctom <J)Ohoboh <j)JiyopecueHUHH 
cpejjBi Henocpe^cTBeHHO b6jih3h nccjie^yeMbix kjictok, zym 40-60 oxaejiBHBix kjictok, 
KOTopoe 3areM ycpeAHfljm c onpeflejiemieM oihhSkh H3MepeHHJi. HcnojiB30BajiH 
TepMOCTarapyeMwii ctojihk, no3BOjrarc>mHH Becxn H3Mepeim* npn TeMnepaType 37°C. 
YHHTbiBajiH ^OTOflHHaMHHecKoe noBpe^meHHe OKpameHHBix kjictok npn ,zyiHTejn>HOM 
HenpepBiBHOM ocBemeHHH B036yacflaiomnM cbctom. IToKa3aHH5i cHHMafra c ynacnca 
npenapaTa, 3KcnoHHpyeMoro He 6ojiee 5 MHHyr. 
KajiiiopoBKa npu6opoB 

KajiH6poBOHHBie KpHBBic nnx onpeaejieHira a6cojnoTHBix 3HaneHHH pHj no bcjihhhhc 
K cnpoHJiH no MeTOflmce Thomas (Thomas J.A., Bushbaum R.N., Zimniak A., Racker E. 
Intracellular pH measurements in Ehrlich ascites tumor cells utilizing spectroscopic probe 
generated in situ, Biochemistry, 1979, v.18, p.2210-2218), wvl nero OKpaineHHBie kjictkh, 
o6pa6oTaHHBie b TeneHHe 5-10 MHHyr Kap6oKCHKHCJiOToii HHrepHmraoM (Calbiochem) b 
KOHueirrpauHH 5-10 mkg/ml, noMemara b pacTBop c bbicokhm coflepEcamieM Kajraa - 130 
mM KC1, 1,0 mM MgCl 2 , 20,0 mM HEPES) h 3HaHeHmiMH pH ot 6,2 flo 7,6. H3MepaJiH 
3HaneHHH K b cpeaax c pa3JiHHHBiM pH, nojiaraa, hto pH,- kjictok coBna^aeT c pH cpeflBi 

BCJieflCTBHe ACHCTBHH HHTepHIXHHa, KOTOpBIH 06MeHHBaeT HOHBI KaJIHft Ha npOTOHBI h npH 

bbicokom co^ep^caHHH Kama b cpeae ypaBHOBemHBaeT 3HaneHHe pH cpe,m>i h kjictok. JJjw 

KOHTpOJM CTa6HJIBHOCTH n0Ka3aHHH npa6opa HCnOJIB30BaJIH KaJIH6pOBOHHBie KpHBBie, 
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nocipoeHHbie no (JwyopecaeHijira toh ace cpeflbi c flo6asjieHHeM 5,0 mkM <j)jiyopecijeHHa 
hjih BCECF. 

KoppeKraocn, mcto^hkm no;qTBep>KflajiH b onsrrax no H3MCpCHHK> 3HaneHHH pH/ 

KJieTOK, 06pa60TaHHbDC npOTOHO^OpOM MOHeHCHHOM , nOBLimaiOUIHM pH/ KJieTOK 3a CHCT 
06MeHa HOHOB HaTpHfl Ha npOTOHBI, a TaiOKe nO yCTaHOBJieHHIO 3aBHCHMOCTH H3MCHeHHH 

pH, ot h3mchchh^ pH cpeflw. BejiHHHHy pH cpe^pbi (pH o) ycTaHaBjiHBajra b cpe^e flMEM 
6e3 ctiBopoTKH, coflepacameH 5 mM HEPES h 15 mM 6HKap6oHara, nyreM THTpoBaHHH HC1 
hjih KOH. BpeMH HHKy6auHH KJieTOK b cpeae c 3a#aHHbiM 3HaneHHeM pH cocTaBJWJio He 

MeHee 10 MHHyT, HTO 5LBJIflCTCfl RO CTaTOHHbIM BpCMCHeM JUIX yCTaHOBJieHHfl paBHOBeCHH pH £ - 

KJieTOK c pH cpe,m>i (Li J., Eastman A. Apoptosis in an interleukin-2-depended cytotoxic T- 
lymphocyte cell line is associated with intracellular acidification, J.Biol.Chem., 1995, v/270, 
p. 3203-3211). 

Ha rpa4>HKe Onr.la npe^cTaBJieHM Kara6poBOHHBie 3aBHCHMOCTH bcjihhhhbi K - 
OTHomeHHH HHTeHCHBHOCTen ^jiyopecaemmH npn 530 h 570 hm pacTBopoB ^nyopeciieHHa, 
HMeiomnx pH b OTana30He 6,4-7,5 (xpHBan i), h kjictok Mtmm NtH 3T3, HarpyaceHHbix 
FDA h noMemeHHMX b pacTBopbi, coflepacaume KC1, HHrepmmH h 3a6y<|>epeHHbie HEPES b 
AHana30He pH 6,5-7,5 (icpraa* 2). KaK bhoto H3 rpa^HKOB, Kajra6poBOHHbie 3aBHCHM0CTH 
WW KJieTOK NIH 3T3 cMemeHbi BnpaBO Ha 0,1 e^HHHi^ pH othochtcjibho Kajin6pOBOHHbix 

KpHBBIX paCTBOpOB (JwiyopeCIjeHHa. IIo xopy H3MepeHHH BJIHflHHJI COeflHHeHHH COTJiaCHO 

H3o6peTeHHK> Ha pH, KOHipojiHpoBajiH nocTOHHCTBO Kajffl6poBKH npn6opa no pacTBopaM 
4>JiyopecueHHa, a nepecner 3HaneHHfl K b pH* jxjix kjictok, Harpy^ceHHtix FDA, 
ocymecTBJMJin no KpHBOH 2. B TeneHHe oflHoro aha Kajin6poBKa coxpaHJuiacb c tohhoctmo 
iunoc-MHHyc 0,05 e;*HHHij pH, a b TeHeHHe Mecjnja pa6oTbi- c tohhoctbio nmoc-MHHyc 0,1 

eflHHHIJ pH. 

Ha rpa4>HKe Onr.16 noKa3aHa Kajin6poBKa nm kjictok, HarpyxceHHbix KpacHTejieM 
BCECF-AM, noMemeHHbix b pacTBop c KC1, HHrepauHHOM h 6y<J>epoM HEPES (pH 6,5- 
7,5). , $ry Kajra6poBOHHyio 3aBHCHMocn> Hcnojn>30BajiH jjjix onpeaejieHHH pH, b KJiencax, 
Harpy^ceHHbix BCECF-AM. Ilpn stom ncnojn>30BajiH pa3JiHHHbie KpacHTera, nocKOJibKy 
H3BecTHo, hto npH oKpaimiBaHHH FDA MO»ceT noxa3biBaTb 3HaneHHH pH He tojiwco 

UHT030JIK, HO H MHTOXOHApHH, B TO BpeMH KaK BCECF-AM HBJMeTCH HHflHKaTOpOM pH, B 
OCHOBHOM, IJHT030JW. 

2.1.1.0ueHKa 3£ibhchmocth pH; <}>H6po6jiacTOB ot pH BHeKJieTOHHOH cpe^bi. 
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JIflx ouemcH B03MO)KHoro bjihhhhh coeOTHeHHH corjiacHO H3o6peTeHHK) Ha 
noBbimeHHe pH z kjictkh 3a chct noBBnncHH^ pH cpeflbi mymim 3aBHCHMOcn> pH, 
4>H6po6jiacTOB ot pH cpe#bi. 

Kjictkh OKpauiHBanH KpacHTejieM BCECF-AM h H3MepjuiH pH, nocjie 10 MHHyr 
nHKy6aqnH b cpe#e c cooTBeTCTByiomHM 3HaneHHeM pH. 

Ha rpa(j>HKe Onr.2 noKa3aHa 3aBHCHMOcn> pH, <j>n6po6jiacTOB MtnneH NIH 3T3 ot 
pH cpefl&i. Pe3yjitTaTbi HccjieflOBaHHH noKa3ariH, to> b oimiMajibHOM juw KjieTOHHbix 
npoueccoB <|>H3HOJiorHHecKOM ^Hana30He pH cpeaw ot 6,9 - 7,0 ao 7,4 - 7,5 pH, 
ncwjepHCHBaercH Ha nocTOXHHOM ypoBHe. IIo Mepe yMeHbineHHfi pH cpe^w hhhcc 6,9 pH, 
na^aer, h npn 3TOM kjictkh He cnoco6Hbi no ( zmep)KHBaTi> ypoBeHB pH,- b oirrHManbHOM 

4>H3HOJIOrHHeCKOM flHanaJOHC 

TaK»ce 6buio ycTaHOBjieHO, hto npn pH cpe,m>i Bbmie onTHMajibHoro 
4>H3HOJioraHecKoro OTana30Ha BejiHHHHa pH* He B03pacTaeT, a naaaeT, hto mohcho 
o6*bHCHHTb BKJUOHemieM hckhx aflamraijHOHHbix MexaHH3MOB kjictkh. H tojibko npn 
cy6jieTajibHbix win. kjictok 3HaqeHHjix pH cpe,zjbi okojio 8,5 hjih 6bjiee b KJience 
Ha6jnoAaeTCH no^eM pi I, zo onTHMajibHbix 3HaHeHHH h Bbnne ( pH, 6,9-7,1). 

H3BecTHO, hto cbiBOpoTKa KpoBH co,aep5KHT pocroBbie ^aKTopbi, KOTopbie cnoco6Hbi 
Bbi3BaTb no^-beM pH/. JSjui Toro, hto6h oijeHirrb coctohhhc h bo3moechocth npn6opa, a 
Taoee ^Jifl cpaBHCHHA c ^eHCTBHeM npenapara, oijeHHBajiH bjihahhc cbibopotkh Ha 
BejraHHHy pH, ^H6po6jiacTOB b cycneH3HH. JJjvl 3Toro H3MepjuiH pHf jxo ao6aBJieHH)i h 
nepe3 20 mhh nocjie flo6aBJieHHH 10 % chbopotkh. 06Hapy>KeHo, hto nocjie Ao6aBJieHHx 
cbiBopoTKH pH, noBbnnanocb na 0,15 efl. IIo coBOKynHOCTH 11 onbrrcra BejiHHHHa pH £ 
$H6po6jiacTOB b cycneH3HH c CBiBopoTKOH cocTaBJWJia 6,94 ±0,01 (12 H3MepeHHH), a 6e3 
CbiBopoTKH 6,85 ± 0,01 (14 H3MepeHHH). H3MepeHHH BbmojiHHJiHCb c npHMeHeHHeM FDA h 
BCECF-AM. 

KaK H3BecTHO, Na + -HOHO(j)op MOHeHCHH Bbi3biBaeT ycHJieHHoe nocrynjieHHe b kjictkh 
Na + h Bbixofl npoTOHOB, hto Be^eT k no^beMy pH/. HanpHMep, b KJiCTKax Mbiuiefi NSO h 
NIH-3T3 BBefleHHe 1-5 mkM MOHeHCHHa b Te^eHHe 15-20 MHHyr Bbi3biBaeT noBbnneHHe 
pHi Ha 0,2 efl. (CoJiOBbeBa ME., AKaTOB B.C., JlenjeHKO B.B., KyapHBijeB B.A. MexaHH3M 
ra6ejiH KJieroK mhcjiomm NS/o b icyjibType. H3Becnra PAH, 1998,2,c.l94-189 ), hto 
xopoino corjiacyeTCH c aaHHbiMH jiHTepaTypbi (Zhu W.-H., Loh T.-T. Effects of Na + /H + 
antiport and intracellular pH in the regulation of HL-60 cell apoptosis, Biochim. Biophys. 
Acta, 1995, v.1269, p.l22-128)JIpH npoBepKe 3Toro pe3yjn>Tara 6buio 3aMeneHO, hto 
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Ao6aBJieHHe b cpeay c cbisoponcoH 10 mkM MOHeHCHHa Bbi3Broaex no^eM pH, Ha 0,12 
eflHHHIJ pH. 

nojiyneHHtie pe3yjibTan>i o bjumhuh cmbopotkh h mohchchhci Ha pH, noica3biBaK)T 
^ocTOBepHOCTb noKa3aHHH npnSopa h cjiyacaT opneHTHpOM juir cpaBHeHira 3<|>(j)eiCTOB, 
BM3MBaeMbix coe^HHerowMH coraacHo H3o6peTeHHK>. 

2.1.2. Hccjie^OBaHHfl bjihhhhh coe^imeHMH corjiacHo H3o6perennK> Ha pH/ 
4>n6po6jiacTOB. 

Ha ^HarpaMMe 0'hi\3 npeflCTaBJieHBi pe3yjibTarbi HCcjieaoBaHHH H3MeHeHHH ApH* 
(|)H6po6jiacTOB NTH 3T3 b poctoboh cpeae DME, coaepHcameii 10,0 % cbmopoTKH KpoBH 
(o6jiacrn> 1), nepe3 20 mhh nocjie flo6aBJieHHfl b 3Ty cpeay coe^HHeHHH H3 coezmHeHHH 7, 
15, 18, 23, 35, 36 b pa3HMx KOHijeHTpaijHJix: 0,02 mkg/ml (o6jiacn> 3), 0,2 mkg/ml (o6jiacn> 
4), 2,0 mkg/ml (o6jiacn> 5), 20,0 mkg/ml (o6jiacn> 6), cjiesa HanpaBo, cootbctctbchho , 
BeJiHHHHBi ApH, npH BBC^eHHH b cpe,zjy coeOTHeHHg 7, 15, 18, 23, 35, 36, h, 
cpaBHCHHH,- npn BBe^emm b cpe^ty 10 mkM MOHCHCHHa ( o6jiacxB 2). 

YcTaHOBJieHO, hto coeflHHemifl coraacHo H3o6peTeHHK> b KOHueHTpau,HH 0,02 
mkg/ml He bksbibojik noBbnnemiH pH,. flpn KOHqeHTpaijHH coeflHHeHHH 20,0 mkg/ml 
B03pacTaHHe cocTaBJDUio b cpe,zpieM 0,05 e^. pH, ho He 6kuio floeroBepHo otjihhho ot Hyjia 
H3-3a 6ojn>moro pa36poca pe3yjiBTaTOB. ITpn KOHiteHTpaiuiH 0,2 h 2,0 mkg/ml coe^HHeHiui 
BBi3BmajiH AOCTOBepHoe yBejiH^eHHe pH, UHT030JW KJieTKH b cpezmeM Ha 0,10 H 0,12 
Czjhhhu pH, cooTBeTCTBeHHO, aHanoraHHoe TOMy, KOTopoe HaGxnoflajiH npH ao6aBJieHHH 

CBIBOpOTKH HJIH MOHeHCHHa. 

Ha AnarpaMMe Out A noKa3aHbi pe3yjibTaTbi Hccjie^oBaHHH H3MeHeHHa pH, KJieroK 
nepe3 20 mhh nocjie flo6aBjiemDi Tex ace coeflHHemra b KOHuempamMX 0,02 mkg/ml 
(o6jiacTb 1 AHarpaMMbi), 0,2 mkg/ml (o6jiacTb 2), 2,0 mkg/ml (o6jiacn> 3), 20,0 mkg/ml 
(o6jiacTb 4), 200 mkg/ml (o6jiacxb 5) h 1000 mkg/ml (o6jiacTb 6), cooTBeTCTBeHHO, cjieBa 
HanpaBo, npn BBeaeHHH coeflHHeHHK 7, 15, 18, 23, 35, 36 k cpe^e DME 6e3 cbiBopOTKH 

KpOBH, npH OTCyTCTBHH paCTBOpHMbDC B Cpe#e pOCTOBBIX ^aKTOpOB, aHTOKHHOB. B 3THX 

ycjioBHHx HCCJie^yeMbie coeflHHeHHfl b KomjeHTpaijHH 2,0 h 20,0 mkg/ml aocTOBepHO 
noBbunaJin pH/, b cpe^HeM, Ha 0,08 eflHHim pH, h He 6bijio o6HapyEceHO aocroBepHoro 
bjthhhhh Ha pH f coe^HHeHHH coraacHo H3o6peTeHHK> npn KOHUeHTpaitHH 0,02, 0,2, 200 H 
1000 mkg/ml. 

Ha OTarpaMMe G>Hr\5 noKa3aHbi pe3yjibTaTbi HCcneflOBaHHH bjihahhji bbqjxqkhji b 
cpeay coeflHHeHHH coraacHo H3o6peTeHHio b KOHijeHTpaiiHflx 2,0 mkg/ml (o6jiacTB 2) h 20,0 
mkg/ml (o6jiacTB 3) Ha pH, <|>H6po6jiacTOB b npHKpeiuieHHOM pacnjiacTaHHOM coctohhhh, b 



WO 2005/01 2309 PCT/RU2003/000346 

26 

o6jiacra 2 h 3 cjieBa HanpaBO H3MeHemie, cooTBeTCTBeHHO, juix coc^hhchhh 7, 15, 18, 23, 
35, 36, h, mix cpaBHeHHH,- bjumhhc BBe^eHM 10,0 mkM MOHeHCHHa (o6jiacrb 1). 3to 
HCCJieaoBairae 6bijio BbinojmeHO noTOMy, hto b ycjiOBHax in vivo (J)H6po6jiacrbi oGbihho 
npincpenJwioTCH h paciuiacTbiBaioTCfl Ha ajieMeirrax TKaHeBoro MaTpHKca. Oica3ajiocb, hto b 
3tom cjiynae HccJie^yeMbie coe;mHeHH5i b KOHaeHTpaijHH 2,0 h 20,0 mkg/ml TaoKe 
BBDbiBaiOT AOCTOBepHBift noffbCM pH/ b cpeflHeM Ha 0,10 h 0,07 e^HHHU pH, anaJiorHHHo 
TOMy, KOToptm Ha6jnoflaeTC5i uon aeficTBHeM MOHeHCHHa. 

BblBOflbl 

nojiyneHHBie pe3yjn>TaTbi noKa3WBaioT, hto b cpeae c cbibopotkoh kpobh, b 
npHcyrcTBHH pocroBbix <f>aKropOB h uhtokhhob, coeAHHeHHfl 7, 15, 18, 23, 35, 36 corjiacHO 

H306peTeHHK) BM3BIBaK>T flOCTOBepHOe yBeJIHHeHHe pH, IJHT030JI5I 3M6pHOHaJIBHWX 

<})H6po6jiacTOB MHHien jihhhh NIH 3T3: b KOHi^eHTpai^Hflx 0,2 mkg/ml - b cpe^eM Ha 0,1 
e^HHHUM pH, a b KOHueHTpai^HHX 2,0 mkg/ml - b cpe/u*eM Ha 0,12 e#HHHU pH, h He 
HHHUHHpyioT H3MeHeHHfl pH, npH KOHijeHTpaijHH 0,02 h 20,0 mkg/ml. BejmHHHa no^eMa 
pH„ BbBBaHHaa BBe^eHHeM coeflHHeHHH corjiacHO H3o6peTeiraio, cpaBHHMa c toh, KOTopaa 

Ha6jnoAaexcH npH ACHCTBHIi pOCTOBJblX (paKTOpOB CblBOpOTKH KpOBH HJIH HOHO$opa 

MOHeHCHHa - H3BecTHoro areHTa, Bbi3biBaiomero yBejinneHHe pH* uhto30jm. 

B cpe^e 6e3 cbiBoponoi KpoBH cocahhchhh: corjiacHO H3o6peTeHHK> b 
KOHueHTpauHH 2,0 mkg/ml h b KOHijeHTpaqira 20,0 mkg/ml aocroBepHO noBMxnanH pH, 
4>H6po6jiacTOB mlhhh jihhhh NIH 3T3 b cpeflHeM Ha 0,08 eflHHHU pH, h He 6bijio 
o6Hapy»eHo aocroBepHoro bjihhhhh Ha pH; coeOTHemra corjiacHO H3o6peTeHmo b 
KOHaeinpaiuiHX 0,02, 0,20, 200 h 1000 mkg/ml. 

CoeflHHeHH* corjiacHO H3o6peTeHnio b KOHijeHTpacptiH 2,0 mkg/ml h b 
KOHueHTpaijHH 20,0 mkg/ml aocroBepHO HHAyunpoBaJiH yBejraneHHe pH t ijhto30jm 
npHKpeiuieHHBix b BHeKJieTOHHOMy MaTpHKcy $H6po6jiacTOB mbihih jihhhh NIH 3T3 b 
cpeflHeM Ha 0,08 eflHHHu* pH. 

Bee coe^HHeHHa cornacHO H3o6peTeHHK) b KoimeffipaitfiH, no MeHbiueii Mepe, no 2,0 

mkg/ml, He BbBblBaJIH H3MeHeHHfl pH CpejJH C CblBOpOTKOH KpOBH, H HX BJIHHHHe Ha pH/ 

4>H6po6jiacTOB He CBjnaHO c H3MeHeHHeM hmh pH ope^i. 

flo6aBJieHHe coeflHHeHHH corjiacHO H3o6peTeHHK> b KOHqeHTpauHH no 2,0 mkg/ml b 
cpeay c 10,0 % CblBOpOTKH npH hcxoahom pH cpeflbi 7,2 ± 0,1 He Bbi3biBajio noBbiineHHa 
pH cpe^bi npn H3MepeHHH c tohhoctbk) no 0,03 en- pH. 

TaKHM o6pa30M, noKa3aHO, hto coeflHHeHHJi corjiacHO H3o6peTeHHK) b 
KOHueHTpauHJix 0,2, 2,0, 20 mkg/ml BbttbmaioT noBbnneHHe pH r mrro30JW 4>n6po6jiacTOB 
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K&K b npHKperuieHHOM cocToaHHH, TaK h b cycneH3HH, He3aBHCHMO ot HanHHKH b cpe#e 

POCTOBBDC (^aKTOpOB H UHTOKHHOB CblBOpOTKH KpOBH. BeJIHHHHa IIOflbeMa pH/, BbI3BaHHS5I 
3THMH COeOTHeHHHMH, Cp8BHHMa C TOH BeJEHHHHOH, KOTOpafl Ha6jIK)flaeTCH npH fleHCTBHH 

Poctobhx 4>aKTopoB cwBopoTKH hjih HOHO<|>opa MOHeHCHHa - H3BecTHoro areHTa 
noBBnneHHH pH mrronjia3Mti. 

3. JfeaHMOfleHCTBHe COeUHHCHHH COrJiaCHO H3o6peTeHHK> C aaeH03HHHyBCTBHTeJIbHbIMH 

peuenTopaMH. 

ripH conodaBHTejiBHOM aHajiH3e xhmhhcckoh CTpyicrypw coeflHHeHHH coraacHO 
H3o6pcreHHK> - nporaBo^HBix 6eH3o[d]nHpHfla3HHflHOHa, nHpHflo[23-d]nHpHfla3HHflHOHa, 
nHpa3HHo[2,3-d]nHpHfla3HHOT[OHa h impHMHflo[4,5-d]nHpHfla3HHOTOHa - 6hum caejiaHH 

npeOTOTOMCeHIM O UHKJIHHeCKOM H30CTepH3Me 3THX COeAHHeHHH H ^pyTHX npOH3BOAHB!X 

nypHHOBofi cHCTeMBi - a^eHHHa, ryaHHHa, ranoiccaHTHHa. AHajiH3 hx cTpyierypbi no3BOJMeT 
c^ejiaTt bbiboa o tom, hto see nepeHHCJieHHtie npoH3BOflHbie hbjmiotch 

KOHmeHCHpOBaHHBIMH reTepOIJHKJXHHeCKHMH COeflHHeHHJIMH, HMdOIUHMH CXOflHOe 

pacnpe^ejieHHe 3JieKTpOHHofii iijiothocth. Mo^ejm CTioapTa-Bpiirjie6a h omicaHHbie Bbniie 
peaxuiiH pK6o3KJUipoBaKK^ coeAHKeKKfi corjiacHo H3o6peTeHHio ybe^HTejibHO 
,aoKa3biBaioT, hto |5-d-pH6o<|>ypaH03HbiH ^parMeHT MoaceT npHcoeflHHflTbca k aTOMy a30Ta 
irapHfla3HHflHOHOBoro ^panvieHTa mo6oro H3 nepenHCJiemibix reTepoamoiOB. nojiyneHHbie 
CBe^eHHH no3BOJmjiH npe^nojioacHTb, hto coeflHHeHHfl coraacHO H3o6peTeHHK> MOiyr 

o6jiaflaTb H CXOflHOH C npOH3BOflHbIMH nypHHOBOH CHCTCMbI 6HOJIOrHHeCKOH aKTHBHOCTBK), 

b HacraocTH, o6jiaaaTb H30TponHOCTbio k a^eH03HHHyBCTBHTeJibHbiM peuenTopaM, a 
HMeiomHecJi otjihhhh b CTpyicrype h pacnpeAeJieHHH jt-3JieKTpOHHoro o6naica MOJieicyji 
no3BOJMK)T npe^nojiaraTb Hajmnne flonojiHHTejn>Hofi 6HOJiorHHecKOH aKTHBHOCTH, KOTopoii 
He o6naflaK)T npoH3BOAHbie nypimoBOH cHcxeMbi - aaeHHH, ryaHHH, ranoKcaHTHH. 
3.1. B3aHMoaeHCTBHe coeflHHemra corjiacHo H3o6peTeHHio c 
afleH03HHHyBCTBHTejibHWMH peueirropaMH tpomSoi^htob. 

OflHHM H3 npHMepoB, noflTBepacAaioiitfix BepoaTHyio cxo^cecTb CTpyxTypw 
coeflHHeimfi corjiacHo H3o6peTeHmo co CTpyioypoH aaeH03HHa, HBJweTca yMeHbiueHHe 
arperai^HH tpom6oijhtob. 

B Hacroamee BpeMH b KanecTBe cpeflCTB, yrHeTaionjHX arperaijHio tpo6ouhtob h 
yjiynniaiomnx MHKpoitHpKyjwmno, h3bcctho He3HaHHTejibHoe kojikhcctbo jieicapcTBeHHbix 
npenapaTOB, HanpHMep, aDterajicajraiuuiOBaa KHCJioTa, #HnHpnflaMOJi, HHao6y4>eH, 

neHTOKCH^HJUTOH, KJIOimaOrpeJl H THKJIOnHflHH . ITpH 3T0M 34>$eKTHBHOCTb HX He bo Bcex 

CJiynaax npHMeHeHHH 6biBaeT aocTaTOHHo bhcokoh, a Hcnojib30saHHe hx conpoBoaeflaeTCfl 
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no6oHHBiMH npoaBJiemwMH H3-3a hx yjiBueporeHHOCTH, renaTOTOKCUHHOcra, 
ajuieprH3Hpyioiimx cbohctb h jjpyrnx HeacejiarejiBHBix 3<|><|>eKTOB. 

EbIJIH npOBeACHH HCCJieflOBaHHfl B03£eHCTBH£ COeAHHeHHH coraacHo H306peTeHHK) 

Ha arperamno TpoM6omrroB, HH,ztymipoBaHHyio npej^BapHTejiBHBiM BBeaeHHeM pacTBopa 
HH^yicropa arperaunH, npn KOHKypapyiomeM BBeaeHHH coeflHHeHHH coraacHo 

H306peTeHHIO. 

Arperaqiw tpom6ouhtob H3yHajiacB mcto^om EopHa, b ochobc KOToporo jiokht 
onpe^ejieHHe H3MeHeHHH orrraHecKOH iijiothocth miasMfii, o6orameHHOH TpOM6oijHTaMH, 
nocjie ee HHicy6aijHH c ramyicropoM arperaipm. 

B KanecTBe HH^yicropa arperaijHH 6tuia BBi6paHa a^eH03HHOT$oc$opHa« KHCJioTa 
(ADP), npH3HaHHaa 3HfloreHHBiM 4>aKTopoM arperaijHH. HcnojiB30BanH o6pa3eij 
(perHCTpaaHOHHbifi HOMep 885) ^npMbi Sigma Diagnostics (USA) b kohchhoh 
KOHaeHTpaijHH 10~ 5 M 

ADP, BbiCBo6oHCflaacB H3 tpom6oijhtob Ha HanajiBHBix 3Tanax KJieroHHoro 
reMOCTa3a, HmmmipyeT o6pa30BaHHe Heo6paraMoro KOHTJiOMepaTa KpoB^Hbix nuacTHHOK h 
HBJiKexcH OaHKM H3 HHTerpaxopoi* pa3JiHHHBix nyreii yBejinneHiw KOJinnecTBa 
TpoM6omiTapHbix arperaTOs: 4>oc<|>ohho3htojibhbih nyrB, ocBo6o>KfleHHe KajiBUHH, 

UHKJIHHeCKHX MOHOHyKJieOTHflOB, aKTHBai^H KaJBbMO^JIHHa, H flpjTHX ItyTeH. 

3KcnepHMeHTbi 6bijih bbihojihchbi Ha Kpomneax-caMuax nopo^Bi «IUHHniHJiJia» 
MaccoH 2,7 ± 0,3 kg. HaicaHyHe 3a 18-24 naca no onBiTa hx jramajiH KopMa, coxpamw 
CBoSoflHBIH AOCTyn k Boae. 

JXjw nojiyneHHH nna3MW, o6orameHHOH TpoM6oimTaMH, H3 Ha,npe3a KpaeBoii bchbi 
yxa KpojiHKa 3a6Hpajra KpoBB, CTa6HJiH3HpoBajiH ee 3,8%-hbim pacTBopoM qHTpara HaTpiwi b 
cooTHomeHHH 9:1, h ueHTpH^yrnpoBanH npa 200g (1000 o6/mhh) b TeneHHe 10 MHHyT. 
BepxHHH Ha^oca^oHHBiH cjioh, o6orameHHBiH TpoMGomrraMH, nepeHOCHjiH 
aBTOMaxHHecKOH mmeTKOH b cromKOHOByio npo6npKy h xpaHHjra npn 37° C. ITjia3Ma, 
6oraTaa TpoMSoijHTaMH, coaepacajia, b cpeAHeM, 3 x 108 kpobhhbdc miacTHHOK b 1,0 1. Ecjih 
oho 6buio 6ojn>Hie yxa3aHHoro 3 x 108 kpobhhbix njiacraHOK b Ijt, flaHHyio npo6y 

pa3BOOTJIH flO Hy5KHOH K0HIjeHTpaE(HH nJiaJMOH, JIHineHHOH TPOM60UHTOB, KOTOpyK) 

nonynajiH ijeHTpH<])yrHpOBaHHeM KpoBH npn 650g b TeneHHe 10 MHHyT. 

3aMepBI OHTHHeCKOH nJIOTHOCTH o6pa3I|OB npOBOAHJEH Ha OTyXKaHailBHOM 

arperoMeTpe (jmpMBi "Chrono-Iog" (CIIIA). KioBeTy, icyaa bhochjih 490 mkji njia3MBi, 
SoraroH TpoM6omrraMH, noMemanm b npa6op, onyacanH b Hee MarHHrayio Meuiajixy, 
noKpBnyio TeijwiOHOM. PeracTpHpoBajiH noKa3aTejiB MaKCHMajiBHofi aMnnHTyflBi arperaunn 
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MA, BBipaaceHHMH b npoaeHTax na^eHHH oirnraecKOH njioTHOcra ima3MBi noa bjikkhhcm 
HH^yicropa arperauHH. IloKa3aTejib MA njia3MH, flBJunomeitei KoinpojieM, cpaBHKBajin c 
MA njia3MM, HHKy6HpoBaHHoft b TeneHHe 3-x MirayT c pa3JiHHHt»iMH KOHqeinpaimflMH 
coe^HHeHHH : ot 10" 3 ro 10" 7 b onurax in vitro hjih njia3Mbi, nojiyneHHOH nepe3 15,30, 60 h 
120 MHHyr nociie BHyrpHBeiraoro BBeaeHHa pa3JiHHHBix fl03 coeflHHeHHH b ontrrax in vivo. 

Ilpoaecc arperaaHH tpom6oijhtob perncTpHpOBajra c noMomtio KOMnwoTepa, npn 
3TOM Ha 3KpaHe MOHHTopa 6bijih npe^cTaBjieHbi KpHBbie, oTpaacaiomHe H3M6H6HHH 

OUTHHeCKOH nJIOTHOCTH 6oraTOH TpOM6oiJHTaMH nJia3MBI, KOTOpyK) HpHHHMaJIH 3a 3TaJI0H 

100%, no cpaBHeHHK) c orrrHHecicoH njioTHOcrtio 6ecTpoM6oiprrapHOH iuia3MBi, npHHHTofi 
3a 0% co«ep)KaHHH tpom6ouhtob. 
3.1.1.HccJieAOBaHHH in vitro. 

B ycjiOBHflx in vitro b KioBeTy c o6orameHHofi TpoM6omnBMH mia3MOH KpoBH 
CHanajia bboahjih HHflyicrop arperaujiH ADP b KOHijeHTpaipiH 10 ~ 5 M, HHKy6HpOBajin b 
TeneHne 3 MHHyr, 3aTeM ao6aBJDura Henocpe^cTBeHHO b KioBeTy coeAHHeHira coraacHo 
H3o6percHHK>. Hx ^eHCTBHe Ha arperauHK) tpom6ouhtob H3ynaJiH nocjie 3-x- MHHyrHoro 
HHKyOHpoBaHHH npH nrapoKOM OTana30He KOHijeHTpaijHfi ot 10" 3 ro 10" 7 M, bidiotb ao 
MHHHMajibHOH KOHu,eHTpaixHH 10 ~ 7 M, He BtKtroaion^eH 3{j><f>eKTa no/jaBJieHUH arperauHH. 
Pe3yjiBTaTbi HCCJieaoBaHHH npHBCZjeHBi b Ta6ji.3. 

Ta6jniua 3 

BjiMHHe coe^HHeHHH coraacHo H3o6peTeHHK) Ha ADF-HHAyunpOBaHHyio arperaijHio 



TpOMSoiJHTOB KpOJIHKOB B yCJIOBH5DC in vitW 



Coe- 


MA- 


na^eHHe onTHnecKOH iijiothocth iuiajMBi, % k 3TajioHy, 




m- 




noH KOHneHTDanHH coenHHeHHH 






He- 


10" 3 M 






lO^M 


10" 5 M 


HHe 


K0HTp. 


Onbrr 


KOHTp. 


Om.rr 


KOHTp. 


Om>rr 


2 


60,8 ± 3,4 


51,4 ±2,7* 


60,0 ± 


2,1 


50,4 ± 1,7* 


52,5 ± 2,1 


48,2 ±1,0* 


4 


-«- 


49,2 ±2,3* 


-«- 




50,2 ± 2,0* 


-«- 


46,2 ± 3,1* 


6 


-«- 


50,0 ± 1,9* 


-«- 




53,3 ± 2,2* 


-«- 


47,4 ± 2,0* 


9 


-«- 


47,3 ±2,0* 


-«- 




53,1 ± 1,8 * 


-«- 


41,4 ± 3,4* 


10 


-«- 


46,2 ±2,7* 


-«- 




48,7 ± 2,4* 


-«- 


40,2 ±4,0* 


15 


-«- 


44,8 ± 2,8* 


-«- 




463 ± 1,7* 


-«- 


39,8 ±3,1* 


21 


-«- 


47,1 ±3,0* 


-«- 




49,2 ± 2,1* 


-«- 


41,8 ±2,4* 


25 


-«- 


48,2 ± 2,9* 


-«- 




48,6 ± 2,0* 


-«- 


43,4 ± 3,2* 
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28 


-«- 


49,7 ± 2,2* 


-«- 


48,9 ± 2,4* 


44,2 ± 2,7* 


31 


-«- 


44,9 ± 2,3* 


-«- 


46,7 ± 2,2* 


-«- 39,9 ± 2,1* 


36 


-«- 


45,8 ±2,3* 


-«- 


46,9 ± 2,4* 


40,1 ± 2,0* 


37 


-«- 


46,9 ± 2,7* 


-«- 


47,1 ± 2,0* 


-«- 40,6 ± 1,7* 



IIpoflOJDKeHHe Ta6ji.3 





MA - nafleHHe onTHHecKOH hjiothocth, % k 3TajioHy, 


H6HH6 


npH KOHUeHTpaUHH COCOHHeHHH 






10' 6 M 


10 


7 M 




KOHTp. 


Onur 


KOHTp. 


Oin>rr 


2 


52,8 ±1,8 


50,1 ± 2,0 


51,5 ± 2,1 


50,8 ± 2,2 


4 


-«- 


50,6 ± 3,1 


-«- 


49,9 ± 3,4 


6 


-«- 


51,2 ±3,2 


-«- 


50,7 ± 3,2 


9 


-«- 


49,4 ± 3,2 


-«- 


5 1,2 ±1,7 


10 - 


• -«- — ■- ■ 


48,4 ±2,4 


-«- - 


49,8 ± -2j0 - 


15 


-«- 


47,3 ± 1,8* 


-«- 


4Q ^ + 1 4 


21 


-«- 


49,6 ± 1,7 


-«- 


49,7 ± 2,1 


25 


-«- 


50,3 ± 2,1 


-«- 


50,1 ± 3,0 


28 


-«- 


50,9 ±2,7 


-«- 


50,4 ± 3,0 


31 


-«- 


47,5 ± 1,7* 


-«- 


49,5 ± 1,2 


36 


-«- 


49,3 ± 2,6 


-«- 


49,7 ± 1,8 


37 


-«- 


48,1 ± 2,9 


-«- 


50,1 ± 1,0 



IlpHMenaHHe: *flocTOBepHp npH p <;0,05 



Jfa flaHHHX Ta6ji.3 bu^ho, hto Ha Moaejm ADP-HHflyijupoBaHHOH arperaimn 
tpom6ouhtob BBe^eHHe coeairaeHHH cornacHo H3o6peTeHmo B KOBOieHTpaaHH 10" 3 M 
Bbi3i>maeT naaeHne onxHHecKOH iijiothocth njia3Mbi b ,zmana30He ot 5,4% ao 36,5% no 
cpaBHeHHio c KOHTpojieM. IIpH BBe^eHHH coeOTHeHKH b KOHueinpauHH lO^M 34)$eicr 
cocTaBJMCT ot 4,0 % no 29,2 %. IlpH BBe^eHHH b iuia3My, o6orameHHyio TpOM6oijHTaMH, 
coeflHHeHHH corjiacHO H3o6peTeHHK> b KOHueirrpaijHH 10" 5 M Taicace 6bijio 3aMeneH0 
yraeTeHHe arperaipioHHOH 4>yHKimH kpobuhbix njiacTHHOK, na^eHHe oirranecKOH 
njioTHOcra cocTaBHJio ot 2,3% ro 34,1% no cpaBHemno c KOHTpojieM. TaKHM o6pa30M, b 
AHanasoHe KOHijeHTpaijHH 10* 3 M, lO^M, 10" 5 M HccjieayeMMe coe,nfflieHH)i cornacHo 
H3o6peTeHHK> npOHBJMjm npHMepHO OflHHaKOByio CTeneHB noflasjieHH* arperaunH.. 
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Eojiee HH3K3JI KOHueHTpaima coe^HHeHHfl 10~ 6 M CHHacaaa arperaimio y^ce b 
3HaHHTejibHO Mem>iueM flHana30He - ot 3,4% no 17,2%. B KOHueHTpaium 10' 7 M aeficTBHe 
coeOTHeHHH npeicpamajiocb. 

nonyHeHHBie in vitro aaHHwe cBimerejibCTByioT o bhcokoh aHTHarperaijHOHHOH 
cnoco6HocTH coeflHHeHHH coraacHO H3o6peTeHHio b flHana30He KOHueHTpaip™ ot 10" 3 M 
no 10' 5 M. 

3.1.2. Hccjie^oBaHHH in vivo. 

Ebuia Hccjie^oBaHa aHraarperauHOHHafl cnoco6Hocn> coeflHHeHHH 2, 15, 21, 37 
corjiacHO H3o6pereHmo b ontrrax in vivo. DKhbothum bbo^hjih BHyrpHBeHHO mmyicrop 
arperamiH ADP b KomjeHTpaijHH 10 5 M h 3areM coeAHHeHHfl coraacHO H3o6peTeHHio. B 
3KcnepnMeHTe 6hjih Hcnojib30BaHbi ,ao3bi coc^hhchhh b OTana30He ot 15 no 60 mg/kg. 3th 
fl03bi Shjih Bbi6paHbi c yneTOM HanGojiee 3<j)<])eKTHBHbix KOHueHTpamra ot 10" 3 M no 10" 5 M, 
nojiyneHHbix b onbrrax in vitro, h o6ycjiOBJieHbi Mop<J>o-(})yHKijHOHajibHbiMH oco6chhocthmh 
opraHH3Ma KpojiHKa, TaKHMH, KaK CKOpocTb 6HOTpaHC$opMaimH jieKapcTB, cooraonieHHe 
pa3MepoB neneHH h Bcero opramreMa, HHTeHCHBHOCTb <|>HJibTpaimoHHOH cnoco6HOCTH 
noneK h flpyrHMH. 

J\jW HHBeJIHpOBaHHK pa3JIHHHH CHJIH fleHCTBIDI COejUffleHHH B pa3Hbie flHH, 

bo3MO»cho, o6ycjioBneHHbix H3MeHeHHflMH TeMnepaTypw OKpyacaiomeH cpeflbi, bjkukhocth 
h Apyrax napaMerpos, eaeeflHeBHo 6pajra b onbrr no 2 echbothbix KaacflOH cepHH. Ilofl 
cepneS noHHMaercfl rpynna H3 6 jkhbothbix, Ha KOTopbix H3ynaeTCH ojpra H3 no* BemecTBa. 

KpoBb nun noJiynemiH njia3Mbi, SoraTOH TpOMSoiwraMH, 6para H3 KpaeBoii BeHbi 
yxa: b kohtpojibhoh rpynne - HenocpeflCTBeHHO nepea BBe^eHHeM HCCJie^yeMbix 
coe^HHeHHH, b Hccjie^yeMbix rpynnax - Hepe3 15 MHHyr nocjie BBeaeHH* HccjieayeMbix 
coeOTHeHHii h 3aTeM nepe3 30, 60, 120 MHHyr h Tax aanee, biuiotb no Toro MOMeHTa, Koraa 
3<|)<})eKT no^aBJieHHH arperaijHH HCHe3an. 

flp onbrra h b KOHue ero b KaaeflOM o6pa3ije iuia3Mbi noACHHTbiBajiH kojihhcctbo 
tpom6ouhtob.. Pe3yjn>TaTbi HCcjie^oBaHHH npe^cTaBjieHbi b Ta6n.4. 

Ta6jraua 4 

BjiHHHHe coe^HHeHHH corjiacHO H3o6peTeHHK> Ha ADP-HH^yuHpoBaHHyio arperauHK) 



tpom6oijhtob kpojihkob ( MA- naaeHHe oirnraecKOH iijiothocth, % k 3TaJiony) 



MA,% 


Coe- 


flosa, 


MA, %, 


MA, %, 


MA, % 9 


MA, %, 


KOHTpOJIb 


#HHe- 


mg/kg 


nepe3 15 MHH 


nepe3 30 


nepe3 60 mhh 


nepe3 120 




Hne 






MHH 




MHH 
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<0 1+17 

JU, JLX J., / 


2 


15,0 


44 2*2 0* 


42 2 + 1,6* 


46,9 ± 1,7* 


49,2 ± 2,0 




15 




4? R * 1 8* 


41 8 + 1 5* 


45 6 + 1,5* 


48,3 ± 2,3* 




21 




*+^,^ z: j., / 


43 3 + 1 7* 


46 7 ± 15* 


49,1 ± 1,7 


«- 


37 




42,9 ± 1,6* 


41,9 ± 1,6* 


45,9 ± 1,6 


48,7 ± 2,1 




2 


30,0 


45 3 ± 2 0* 


43,7 ± 1,7* 


40,1 ± 2,2* 


59,7 ± 2,2 




15 




43 2 ± 2 2* 


41,8 ± 1,9* 


37,8 ± 1,8* 


58,1 ± 1,7 


-«- 


21 




46 7 -»- 1 Q* 


45 4 + 1 8* 


45 0 ± 1 9 


60,3 ± 2,1 


-«- 


37 




43,5 ± 2,0* 


42,0 ± 1,4* 


41,6 ± 1,4* 


58,4 ± 1,7 


48,6± 1,3 


2 


60,0 


45,2 ± 1,2* 


43,6 ±2,0* 


47,8 ± 1JS 


48,0 ± 1,2 


-«- 


15 




43,1 ± 1,5* 


41,3 ± 1,5* 


44,7 ±0,8 


47,2 ± 1,6 


-«- 


21 




45,1 ± 0,9* 


43,2 ± 2,0* 


47,3 ± 1,6 


48,3 ± 1,5 


-«- 


37 




43,4 ± 1,8* 


42,4 ± 0,7* 


46,2 ± 2,0 


47,3 ± 1,7 



IlpHMeHaHHe: * aocTOBepHO npH pss 0,05 



H3 flaHHbix Ta6ji. 4 bhoto, hto coc^hhchha 2, 15, 21, 37 coraacHo H3o6peTeHHio b 
jxo3q 30 mg/kg y>Ke nepe3 15 MHHyr nocjie BBeaeHiui noaaBJiajm arperamno tpom6oijhtob: 
yMeHtineHHe 3HaneHHH na^eim* onraHecKOH njio*raocTH MA cocTaBHJio ot 17,5% ao 34,9% 
no cpaBHeHmo c KOHTpojieM. 3tot 3$$eiCT coxpaHJUica Ha flocTHTHyroM ypoBHe eme 15 
MHHyr, a 3aTeM HecicojibKO ycHJiHBaJioi k 60 MHHyre ot Hanajia onbrra. BoccTaHOBJieHHe 
nepBOHanajiBHoro 3HaneHHfl MA perHCTpnpoBajiocb k KOHuy Ha6jnoaeHHfl no HCTenemiH 
120 MHHyr. 

IIpH yBejinqeHHH A03bi no 60 mg/kg 6buia OTMeneHa aHajioraHHaa KapTHHa, xota 
cnoco6HocTb TpoM6omrroB k cmieHBaHHio (MA) 6tuia cHHaceHa %o aHana30Ha 1,7% - 
17,5% no cpaBHeHHio c KOHTpojieM. 3<|><j)eKT chh^chha arperaiiHH nepe3 30 MHHyr ontrra 
coxpaHHJioi b «Hana30He 3,5% - 20,1% h HCHe3aji k 120 MHHyTe Ha6mofleHHfl. 

flo3a 15 mg/kg yMeHtinajia a^^eicr bo3,d(Chctbhh HH/tyicropa arperaijHH b 
OTana30He ot 6,8% no 23% b nepBbie 30 MHHyr 3KcnepHMeHTa. 3<t><|>eKT cHHaceHHa 
arperanHH Hcne3aji k 120 MHHyTe ontrra. 

BblBOflbl 

Pe3ynbTaTbi npoBeaeHHHX HCCJieflOBaHHH CBH^eTeJibCTByioT o tom, hto coeflHHeHHH 
coraacHo H3o6peTeHHio npn BHyrpHBeHHOM bbcachhh b A03ax 15 5 30, 60 mg/kg o6jia^aK)T 
BHpa^ceHHbiM aHTHarperauHOHHHM 3$^eKTOM, npoflOJDKHTejibHOCTb KOToporo cocTaBJiaer 
okojio 2 nacoB. 
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3.2. B3aHMOAeHCTBne coeAHHemiH corjiacno H3o6peTCHHio c 
aaeH03HHHyBCTBirrejiKHkiMH peiieirropaMH 3pilTpOI|HTOB. 

Bhjih npoBeaeHBi Hccjie^oBamw B3aHMOAeHCTBHH coeflHHeHHH 2, 1 5, 2 1 , 37 
coraacHO H3o6pereHmo c a#eH03HH4yBCTBHTejiBHBiMH peueirropaMU apirrpoijHTOB MBimeii 
jihhhh BALB/c, caMOK B03pacTa 8-12 mcchucb. 

EBUia onpeaejieHa 3aBHCHMOCTB hhtchchbhocth xeMHjnoMHHecueinjHH coeflHHeHHH 
corjiacHO H3o6peTeHHK> b mejioHHOH cpe^e - pacrBope 0,1N-hom NaOH b npHcyrcTBHH 
nepeKHCH Bo^opo^a, jiBJunomeHCJi HHHipaTopoM npouecca xeMHjnoMHHeci^eHi^HH. 
XeMHjnoMHHecqeHTHtie HccjieaoBaHira npoBo^HJin Ha xeMHJnoMHHOMeTpe «JIKE». 

3pinpouHTBi nepn^epHHecKoii KpoBH MtimeH cHanajia TpnacflBi OTMBmaiiH 
4>H3HOJioniHecKHM pacxBopoM npH iieHTpH^yrnpoBaHHH h 3aTeM pa3BO,HHJiH b pacTBope 
XeHKca 6e3 nnoK03Bi 10 o&BeMaMH ^HCTHjiJiHpoBaHHofi boabi h Hcnojn>30BajiH b ontrr 

HCMejXJICHHO. 

Ha nepBOH cremuu ontrroB otmbitbic apHTpouHTBi HHicy6HpOBajiH npn TeMnepaType 
37°C hjih wpm 4° C c pacTBopaMH coe#HHeHHH corjiacHO H3o6peTeHmo b KOHueHTpaijHH ot 

10 " ? aO 10 " 5 M B TCHcKKc 5-30 MMHyT, 3a*rCM OTMBIBaJIH q)H3HOJIOrHHeCKHM paCTBOpOM 

AByxKpaTHbiM ueHTpH^yrHpoBaHHeM Ha xojiOAy. nojiyneHHyio cycneH3Hio 3pHTpoijHTOB co 
CB«3aHHbiMH c hhmh coeflHHeHiWMH corjiacHO H3o6peTeHmo noMemajiH B 0,1N- paCTBOp 
NaOH c flo6aBJieHHeM nepeKHCH BOflopoaa b KOHeHHoS KOHijeHTpaiuiH 10" 7 M. IIpoBOflHJiH 
H3MepeHHH hhtchchbhocth xeMHjnoMHHecijeHijHH. KoHTpojieM cjiyacHJia cycneH3HH 

3pHTpOUHTOB 6e3 BBefleHHJI COC^HHCHHH corjiacHO H306peTeHHK). 

Pe3yjn>TaTti onBrroB npeflCTaBJieHBi Ha anarpaMMe Onr.6, me noica3aHBi bcjihhhhbi 

HHTCHCHBHOCTH XeMHJnOMHHeCIjeHIJHH I H B TCHeHHe 3 MHHyT CyCHeH3HH 3pHTpOD(HTOB: B 

KOHTpojie ( jihhhh «k») npH TeMnepaType HHKy6Hp0BaHHJi 37°C (HenpepBiBHBie jihhhh Ha 
A HarpaMMe) h 4°C (nyHKTHpHBie jihhhh Ha flnarpaMMe) h to ace b onBrrax nocjie 
HHKy6HpoBaiaw c HccjieAyeMBMH coeflHHeHHflMH ( cjieBa HanpaBo wx coeAHHeHHfi 2, 15, 
21, 37), npn 37°C( HenpepBiBHBie jihhhh) h npH 4°C ( nyHKTHpHBie jihhhh) b KOHuempaiiHH 

Kj OT 10" 7 M, 10' 6 M H 10* 5 M. Pe3yJIBTaTBI nOKa3BIBaK)T, HTO CBJDBIBaHHC COe^HHeHHH 

corjiacHO H3o6peTeHHio c 3pHTpoijHTaMH nepn<|>epHHecKOH kpobh MBimeii He 3aBHCHT ot 
TeMnepaTypBi, hto, corjiacHO h3bccthbim abhhbim, cooTBeTCTByeT ycjioBH^M peijenTOpHoro 

CBJTCBIBaHHH. 

Ha BTOpoii ct3^hh ohbitob OTMBrrBie 3pHTpoi^HTBi HHKy6HpoBajiH npn TeMnepaType 
37°C c pacTBopaMH coe^HHeHHH corjiacHO H3o6peTeHHK> b KOimeHTpauHH ot 10 ' n no 10 " 
8 M b TeneHHe 5-30 MHHyr, 3areM OTMBroajm 4>H3HOJiorHHecKHM pacTBopoM ^ByxxpaTHBiM 
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ueinpH^yrHpoBaHHeM Ha xojio^y, b nojiyneHHyio cycneH3Hio ^o6aBJWJiH pacTBop 
aj^eH03HHa b KOHueHTpaqim 10" 6 - 10" 4 h HHKy6HpoBajra b tchghhc 15 MHHyr, 3arcM 

OTMfclBaJIH 4>H3HOJIOrHHCCKHM paCTBOpOM ^ByKpaTHBIM IJCHTpH(j)yrHpOBaHHeM Ha XOJIO^. 
IIOJiyHeHHyK) CycneH3HK) SpHTpOIJHTOB CO CBJBaHHHMH C HHMH COeOTHeHHHMH corjiacHO 

H3o6peTemno noMemariH b 0,1N- pacTBop NaOH c ao6aBjieHHeM nepeKHCH Boaopcyja b 

KOHCTHOH KOHUeHTpaDlHH 10' ? M. ripOBOflHJIH H3MepeHHH HHTeHCHBHOCTH 

xeMHjnoMHHecueHi^HH . Pe3yjiBTaTbi ontrroB npeacTaBJieHH Ha <J>nr. 7a h 7b. 

Ha ^HarpaMMe Oin\7a noicasaHa BejiHHHHa hhtchchbhocth xeMHJnoMHHecijeHiiHH I H 
b TeneHHe 3 MHHyr b KOHTpcwie (o6jiacTt 0) h nocjie HHKySHpoBaHHfl 3pHTpoijHTOB c 
coe,mraeHHHMH 2, 15, 21, 37 corjiacHO H3o6peTeHHK) (Ha flHarpaMMe, cooTBeTCTBeHHO, b 
o6jiacTax cjieBa HanpaBo) npH 37°C npn KOHijeHTpaijHH coeflHHeHHH ot 10" n M lO^M. 

Ha OTarpaMMe G>Hr.7b noKa3aHa BejiHHHHa hhtchchbhocth xcmhjhomhhccijchi^h 
Ih b TeneHHe 3 MHHyr nocjie HHKy6npoBaHH« 3pHipomiT0B c coc^hhchhhmh 2, 15, 21, 37 
(cjieBa HanpaBO b oSjiacT^x) npn TeMneparype 37°C (o6jiacTb 0) h c ao6aBJieHHeM 
aAeH03HHa b KOHaeHTpai^HH lO^M, 10" 5 M h lO^M. 

KaK bhaho H3 nojiyneHHtix flaHHbix, a^eH03HH b KOimeHTpamuix 10~ 6 - 1(TM 
CHH^caeT cBH3BroaHHe coe,zpiHeHHii cornacHO H3o6peTeHHio c apHipouHxaMH b 1,5 pa3a, hto 
mohcct 6brn> pe3yjibTaroM KOHKypeHTHoro CBJBbiBaHH* c peijenTopaMH oahoto BH/ja. 

BblBOflbl 

TaKHM o6pa30M, 6hjio noica3aHo, hto coe,tfHHeHHJi cornacHO H3o6peTeHHK) 
npoflBJunoT H30TponHocTb k a^eH03HHOBHM peijenTopaM, HaXOflHmHMCff KaK Ha 
TpoM6oqHTax, Tax h Ha spHTpomrrax. 

3.3. B3aHMoaeHCTBHe coeaHHeHHH corjiacHO H3o6peTeHHio c smpocoaepacamHiviH 
KJiencaMH. 

Ebura Hccjie^OBaHbi oco6eHHOCTH B3aHMo^eHCTBH« coeOTHeHHH corjiacHO 
H3o6peTeHHK> c aapoco^epacamHMH KJiencaMH Ha npHMepe kjictok cejie3eHKH MbiineH jihhhh 
BALB/c B03pacTOM 8-12 mcchijcb. 

Kjictkh cejie3eHKH onamajiH ijeHTpH<J>yrHpoBaHHeM b rpa^HCHTe njiOTHOcra 
^HKOJina, oTMbreajiH i*eHTpH<|>yrHpoBaHHeM h cycneHflnpoBajiH b pacTBope XeHKca. 3aTeM 

KJICTKH ceJie3CHKH HHKy6HpOBaJIH C COeflHHeHHflMH 6, 15, 25, 37 B KOHCHHOH KOHI^eHTpai^HH 

10" 5 M b TeHCHne 30 MHHyr npn TeMnepaType 37°C hjih 4°C, 3aTeM rbzwih OTMbreajiH 

I^eHTpH^yTHpOBaHHCM Ha XOJIOflC 3aTCM npOBOflHJIH XCMHJHOMHHeCIJCHTHbie HCCJie^OBaHHH 

Ha xcMHJHOMHHOMCTpe «JIKB» aHanoniHHo onHcaHHbiM BHine. 
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nojiyneHHwe pe3yjn>raTbi npeflCTaBJieHbi Ha flnarpaMMe <E>hi\8, me b o6jiacTH 1 

nOKa3aHa HHTeHCHBHOCTb X6MRJIK)MHHeCI|CH£(HH Ih KJICTOK CeJie3eHKH, HHKy6HpOBaHHbIX 

npn TeMnepaType 37°C 6e3 HccjieayeM&ix coeflHHeHHH (KOHTpoJib, 3HaneHHe nepBoe cjieBa) 
h kjictok cejie3eHKH, HHKy6HpOBaHHbix c coeflHHeHiMMH corjiacHo H3o6pereHHio (cjieBa 
HanpaBO nanmiasi co BTOporo 3HaneHHfl, cooTBeTCTBeHHo, jyw coe^HHeHHH 6,15,25 h 37), a 
b o6jiacra 2 noica3aHa hhtchchbhoctb xeMHjnoMHHecaeHijHH zyia aHajiorHHHbix rpynn 
kjictok h b aHajioraHHOM nopaaKe, HHKy6HpoBaHHMX npn 4°C. 

Kb OTarpaMMM Onr.8 mohcho caenaTb 3aKJnoHeHHe, hto b flflpocoflepacaiuHx 
KJiencax cene3eHKH nocjie BBeaeHHH coe#HHeHHH coraacHO H3o6peTeHHio npn TeMnepaType 
37°C ypoBeHB CBeHemra 3HaHHTejn>HO Bbnne, neM npn 4°C, hto CBHfleTejn>CTByeT o 

npOHHKHOBeHHH 3THX COe/JHHeHHH Hepe3 KJieTOHHyK) MeM6paHy B IJHT030JIb KJieTKH H 
CBH3bffiaHHH HX C a#eH03HHHyBCTBHTeJIbHbIMH peijenTOpaMH, HaXO^mHMHCH BHyTpH 
KJieTKH. 

3aKJiH>HeHHe 

Pe3yjibTaTM nposefleirabix Hccjie^joBaHHH no3B6jwioT caejiarb bbiboa o * f om, hto 

COeflHHeHHH COTJiaCHO H306peTeHHK) HBJIHIOTCJI 6HOJIOrHHeCKHMH H30CTepaMH npOH3BO£HbIX 

nypHHOBOH CHCTeMti, b nacTHOCTH, a#eH03HHa. 06jia^aa cxo^hoh c aueHHHOM peaiomoHHOH 
cnoco6HOCTLio npHCoeflHHOTb p-D- pn6o4)ypaH03HHH ^parMeHT h aHanorHHHOH ajieH03HHy 
XHMHHecKofi cTpyKrypofi, coe^HHeHHA corjiacHo H3o6peTeHHio cnoco6Hbi 

B3aHMO^eaCTBOBaTB C afleH03HHHyBCTBHTeJIBHHMH pei^enTOpaMH, HaXO^KIUHMHCH Ha 

MeM6paHax He^epHbix kjictok, a Taose npoHHKaTb nepe3 KJieTOHHbie MeiviSpaHbi 
KflpocoAep^camnx kjictok. 3th cBOHCTBa coe^zptHeHHH coraacHO H3o6peTeHHio 

06yCJiaBJIHBaK)T B03MO>KHOCTb HX BJIHflHHfl Ha afleH03HH3aBHCHMbie ^epMeHTbi, c 

BbinonHeHHeM 4>yHicmiH, npHcymnx, HanpHMep, HHKOTHHaMH£HbiM Ko^epMeirraM - 

HHKOTHHaMHtfatfeHHHOTHyKJieOTH/jy NAD + H erO <J)OC(i)OpHJIHpOBaHHbIM npOH3BOAHbIM 
NADPh + HJIH 4 )JiaBHH3aBHCIiMbIM KO^epMeHTaM FAD + , flBJDHOHXHMHCfl Ba^CHblMH 

6nonorHHecKHM nepeHocHHKaMH aTOMOB Boaopoaa. 

4. BjiHflHHe coeAHHeHHH corjiacHo H3o6peTeHHio Ha reMO<rra3. 

H3BecTHO, hto HopiviajibHo ^yHKiiHOHHpyiomaH cHCTeMa reM0CTa3a AOJDKHa 
o6ecneHHBaTb coxpaHHOCTb ECH#Koro coctoahha KpoBH b npe^ejiax cocyaoB, hto 
oSecnenHBaercH mouxhoh npoTHBOCBepTbiBaiomefi cHCTeMOH KpoBH, h SbicTpoe 
TpoMSnpoBaHHe noBpe^eHHbix ynacncoB juw npeflOTBpamemiH KpoBonoTepH h 

KpOBOH3JlHtfHHJI B TKaHH, HTO 06eCIieHHBaeTC5I CHCTeMOH CBepTblBaHH^ KpOBH, B 
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06pa30BaHHH H 4>OpMHpOBaHHH KOTOpBDC yHaCTByiOT PW 4>aKTOpOB nJia3MbI KpOBH, 
TpOM6oUHTOB H TKaHefi. 

CnHTaeTCH, *rro b opraHH3Me cymecTByiOT cneim<})HHecKHe nHrn6HTopti ajm 
Kaamoro <j)aKropa cBepTbmaHHfl KpOBH. CHEraceHHe aKTHBHOcra sthx HHrnGirropoB 
noBBnnaeT CBepTbiBaeMOCTb KpOBH h cnoco6cTByeT o6pa30BaHino tpomSob. IIoBbinieHHe 

aKTHBHOCTH 3THX HHTH6HTOpOB 3aTpymuieT CBepTbiBaeMOCTb KpOBH H MOHCeT 

conpoBoamaTbca pa3BHTHeM reMopparHH. 

Ebum npoBe^eHBi HccjieflOBaHHfl coeflHHeHHH coraacHO H3o6peieHHio no hx 

BJIHHHHK) Ha $aKTOpH IUia3MbI KpOBH, B HaCTHOCTH, Ha COCTOJIHHe iuia3MeHHoro TeMOCTa3a. 

Hccjie^oBaHra 6bijih BbinojraeHbi Ha 72 Kpojnncax nopoflbi "UlHHinHJina" MaccoH 
2,5 ± 0,3 kg, KOTopBiM BHyipHBeHHO 6lijih BBe^eHbi pacTBopM coeAHHeHHH 2, 15, 21, 37 
coraacHO H3o6percHHK) b ao3ax 15, 30 h 60 mg/kg. B onbrrax 6buiH Hcnojib30BaHbi 
TpoM6HH-TecT (cepHfl Xe 7300) h Koaryjio-TecT (cepHfl Na 5000), npno6peTeHHbie Ha HIIO 
TeHaM", TpoM6onjiacTHH (cepiw >fe 240600) h xnopHfl Kanbmra, npHo6peTeHHbie Ha "HIIO 
MeflHoJIaS". 

CTaTH^ecKHe napaMeTpw: cBepTHBaHiui KpoBH k mia3Mbi - nacraHHoe 

aKTHBHpOBaHHOe TpOM6onJiaCTHHOBOe BpeMH, TpOM6HHOBOe BpCMH, MaKCHMaJIbHaH 

CBeKpxbiBaiomaji aKTHBHocrb (TecT aBTOKoaryjwi^HH) - onpeAejMjm Ha KoaryjioMerpe 
Behnk Electronic (FepMaHHa). npimmin pa6oTbi flamioro npn6opa ocHOBaH Ha tom, hto 
o6pa30BaBnraHC« crycTOK pa3MbucaeT KOHTaKT cneTHmca HMnyjibcoB b ijenn KiOBeTa - umfyT, 
noarieflHHH nocTOflHHo KOJie6jieTca b BepTmcanbHOH iijiockocth. Momcht o6pa30BaHHJi 
crycTKa perHCTpnpyiOT ocraHOBKOH CTpejiKH ceKyHflOMepa. 

H3MepeHHe ocymecTBJMjm npn nocTOHHHoii TeMnepaType 37°C, noflzjepacHBaeMoii 

6JIOKOM TepMOCTaTHpOBaHBW. 

4.1.BjiHHHHe Ha nacroHHoe aKTHBHposaHHoe Tpoivi6onjiacTHHOBoe speMfl (AHTB). 

AHTB HBjMeTca CTaH#apTH3HpoBaHHOH Koaryjm^HOHHOH npo6oH, nyBCTBHTejibHOH 
k ae<j>HaHTy scex nna3MeHHbix ^aicropoB (KpoMe VII), OTpaacaeT cocto^hhc HananbHoro 
3xana BHyrpeHHero MexaHH3Ma KoaryjraijHH h noKa3WBaeT Hamrrae b KpOBH BemecTB, 
o6jiaaaiomHX aHTHKoaryjiflHTHMMH cBOHCTBaMH, HanpHMep, KaK y renapHHa. 

OnblTHblM jKHBOTHSIM (onHCaHbl BBIHie) BHyTpHBeHHO BBOflHJIH COeflHHeHHfl 2, 15, 

21, 37 corjiacHo H3o6peTeHHK> b KomjeHTpaijHH 15, 30 h 60 mg/kg h 3aTeM OT6HpanH KpoBb 
no HCTeneHHH 15, 30, 60 h 120 MHHyr nocjie BBe#eHHH. 

06pa3Ubi njia3Mbi KpOBH, jmuieHHOH tpom6oixhtob, nojiyneHHbix, KaK oiracaHO 
Bbnne, b KOJiHMecTBe 0,1 ml bhochjih b KiOBery KoaryjiOMeTpa h nporpeBajiH b TeneHHe 1 
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mhh npH 37°C, 3aTeM Ao6aBJWJra 0,1 ml 0,277%-Horo pacTBopa xjiopH^a Kantmw h 
peracTpHpoBajiH speusi cBepTbmaHira KpoBH. CpaBHHBajiH BpeM* CBepTbraaHHJi T, b 
ceicyHflax, kohtpojibhoh njia3Mbi h njia3Mbi, nojiyneHHOH nocjie BHyrpHBeHHoro BBeaeHHH 
nepe3 15, 30, 60 h 120 mhh>t. Pe3yjibTarbi H3MepeHHH npHBeaeHbi b Ta6ji.5. 

Ta6jiHua 5 

BjiHHHue coeOTHeHHii corjiacHO H3o6peTeHHio Ha noKasarejm AHTB kpojihkob npn 



BHyTpHBGHHOM BBefleHHH 



T,s 


CoeAH- 


flo3a, 


T,s j 


T,s 


T,s 


T,s 


KOHTpOJIB 


HCHHe 


mg/kg 


nepe3 15 MHH. 


nepe3 30 mhh. 


nepe3 60 mhh. 


nepe3 














120 MHH. 


J7,U ± U,Z 


z 


1 n 




o /,u z u,z 


^fi 0 + 0 1 




-«- 


15 


-«- 


37,0 ±0,1 


37,0 ± 0,2 


36,9 ± 0,1 


37,0 ± 0.3 


-«- 


21 


-«- 


37,1 ±0,1 


37,2 ± 0,1 


36,9 ± 0,1 


37,0 ± 0,2 


-«- 


37 


-«- 


37,0 ± 0,2 


37,1 ± 0,1 


37,0 ± 0,2 


36,9 ± 0,1 


33,3 ± 0,8 


2 


30,0 


32,7 ± 0,5 


32,0 ± 0,1 


32,2 ±0,1 


32,1 ± 0,2 


-«- 


15 


-«- 


32,9 ± 0,8 


32,1 ± 0,1 


32,0 ± 0,2 


32,0 ± 0,1 


-«- 


21 


-«- 


32,8 ± 0,4 


32,0 ± 0,1 


32,2 ± 0,1 


32,1 ± 0,1 


-«- 


37 


-«- 


33,1 ± 0,1 


33,3 ± 0,1 


33,3 ± 0,2 


33,0 ± 0,4 


32,5 ± 0,3 


2 


60,0 


32,3 ± 0,2 


32,4 ±0,1 


32,3 ± 0,1 


32,4 ± 0,1 


-«- 


15 


-«- 


32,2 ± 0,1 


32,2 ±0,1 


32,1 ± 0,2 


32,2 ± 0,1 


-«- 


21 


-«- 


32,0 ± 0,4 


32,1 ±0,2 


32,0 ± 0,1 


32,3 ± 0,2 


-«- 


37 


-«- 


32,5 ± 0,1 


32,3 ± 0,2 


32,4 ± 0,1 


32,6 ±0,3 



H3 AaHHbix Ta6ji.5 bh^ho, hto b npoBe^eHHbix HCCJieAOBamiax coeflfraeHHfl 2, 15, 21, 
37 corjiacHO H3o6peTeHHK> b ao3ax 15,0, 30,0, 60,0 mg/kg He npHBCWT k H3MeHeHmo 
AHTB. 

4.2.BjiHHHHe Ha npoTpoiw6nHOBoe epervin. 

"ripOTpOM6HHOBOe BpCMH" HBJIHCTC5 OAHHM H3 Ba>KHeHIIlHX IIOKa3aTeJieH COCTOHHHfl 
reMOCTa3£l, KOTOpblH nOCTOHHHO HCnOJIb3yeTCK B 3KCnepHMeHTaJIbHOH H KJIHHHMeCKOH 

Me^HUKHe. 

MeTOfl ero onpe^ejieHHH ocHOBaH Ha oijeHKe cBepTbiBamifl ijirrpaTHOH hjih 
oKcajiaTHoii nna3Mbi KpoBH npH cMemHBaHHH ee c Tpoivi6onjiacTHHOM h pacTBopoM xnopHfla 
KanbUHH. nocKOJibKy b 3thx ycjioBHKx BpeMJi o6pa30BaHHH crycxKa 3aBHCHT ot co^epacaHHH 
II, VII, IX, X 4>aKTopOB b HccJieayeMOM o6pa3ije njia3Mbi, b HacToamee BpeM* TecT 
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Ha3MBaeTca !t TpOM6onjiacTHHOBoe BpeMa no Kbhky" hjih "aicraBHOCTfc TpoM6onjiacTHHOBoro 
KOMnjieKca". 

OnHTHbIM 3KHBOTHHM (OIIHCaHH BHHie) BHyTpHBCHHO BBOflHJIH COe,HHHeHHH 2, 15, 

21, 37 coniacHO H3o6pereHHK> b KOHueHTpauHH 15, 30 h 60 mg/kg h 3aTeM OT6npajiH KpoBb 
no HCTeHeHHH 15, 30, 60 h 120 MHHyr nocjie bbc^chhh. 

L^HTpaTHyio KpoBb, coflepacamyio 1 nacTB ijinpaTa Ha 9 Hacrefi HaraBHOH KpoBH, 
ueHTpH^yrnpoBajra npn 3000 o6/mhh b TeneHHe 10 MHHyr ana noJiyneHUfl njia3Mbi, 
jimneHHOH tpom6oijhtob. 

B npo6npKy, Haxo^HmyiocH b bo^hhoh 6aHe, bbootjeh 0,1 ml iuia3MM h 0,1 ml 
pacTBopa TpoM6onjiacTHHa. Cnycra 60 ceicyim flo6aBjuuiH 0,1 ml 0,277%-Horo pacTBOpa 
KaiibUHH xjiopfiwa h 4 )HKCH P OBajIH B P e MH peaiojHH Ti b ceicyHflax. Pe3yjibTaTbi 
Hccjie^oBaHHH npHBe^em>i b Ta6ji.6. 

TaSjiHija 6 

Bjihhhhc coeAHHeHHH cornacHO H3o6peTeHHK> Ha noKa3aTejm npoTpoM6HHOBoro BpeMeHH 



KpOJIHKOB npH BHyTpHBeHHOM BBC^eHHH 





Coe- 


flo3a, 


Ti,s 


Ti.s 


Ti,s 


Ti,s 


KOHTpOJIb 


w- 


mg/kg 


iepe3 15 mhh. 


nepe3 30 mhh. 


iepe3 60 mhh. 


iepe3 120 mhh. 




He- 














HHC 












11,8 ±0,1 


2 


15,0 


11,7 ± 0,2 


11,5 ± 0,2 


11,4 ± 0,2 


11,7 ±0,1 


-«- 


15 


-«- 


11,5 ± 0,2 


11,7 ± 0,2 


11,2 ±0,2 


11,5 ± 0,2 


-«- 


21 


-«- 


11,4 ±0,2 


11,5 ± 0,1 


11,3 ± 0,1 


11,5 ± 0,2 


-«- 


37 


-«- 


11,6 ± 0,2 


11,6 ± 0,1 


11,5 ± 0,2 


11,8 ±0,1 


11,2 ± 0,1 


2 


30,0 


11,1 ± 0,2 


11,0 ± 0,1 


11,3 ± 0,1 


11,2 ±0,2 


-«- 


15 




11,0 ± 0,2 


11,2 ± 0,2 


11,4 ± 0,2 


11,3 ± 0,2 


-«- 


21 




11,2 + 0,1 


11,2 ± 0,1 


11,3 ± 0,2 


11,2 ± 0,2 


«•«- 


37 


-«- 


11,3 ± 0,1 


11,2 ± 0,2 


11,4 ± 0,1 


11,1 ± 0,1 


12,0 ± 0,1 


2 


60,0 


12,0 ± 0,1 


11,9 ± 0,2 


12,1 ± 0,2 


11,9 ± 0,1 


-«- 


15 


-«- 


12,0 ± 0,1 


12,0 ± 0,1 


12,0 ± 0,2 


12,0 ± 0,1 


-«- 


21 


-«- 


12,0 ± 0,2 


11,8 ± 0,1 


12,1 ± 0,1 


12,0 ± 0,2 


-«- 


37 


-«- 


12,1 ± 0,1 


12,0 ± 0,1 


12,1 ± 0,2 


12,0 ± 0,1 
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H3 ^aHHWx Ta6ji.6 bhoto, hto b npoBeaeHHbix nccjie.aoBaHHKx coeflHHeHHJi 2, 15, 21, 
37 corjiacHO H3o6pereHHio b fl03ax 15,0, 30,0, 60,0 mg/kg He 0Ka3bmai0T bjihhhhh Ha 
noKa3aTejn» npoTpoM6HHOBoro BpeMeHH. 
4.3. BjiHHHne Ha noKa3aTejin ayroKoaryjifliuiOHHoro Terra. 

flaHHHH napaMerrp oTpa^caeT ^mjaMHKy HapacTaHira, a 3areM HHaKTHBamm 

TpOM6onJiaCTHH-TpOM6HHOBOH aKTHBHOCTH HCCJie^yeMOH KpOBH. 

OnblTHBIM ECHBOTHblM (oiIHCaHH BLUlie) BHyTpHBCHHO BBOflHJIH COe#HHeHH5I 2, 15, 

21, 37 coraacHO H3o6peTeHHK) b KoinjeHTpamiH 15, 30 h 60 mg/kg h 3aTeM 0T6HpajiH KpoBb 
no HCTeneHHH 15, 30, 60 h 120 MHHyr nocjie BBeaeHHfl. 

B 0,2 ml iuia3MM, nojiyqeHHOH qeHTpH^yrHpoBaHHeM uHTpaTHOH KpOBH npn 1500 
o6/mhh b TeneHHe 10 MHHyr, bhochjih rjiHKOJiroaT-KajibitHeByio CMecb (2,0ml 0,222%-hoto 
CaCb + 0,1ml HccjieayeMOH mnparHOH kpobh) nepe3 4, 6, 8, 10 MHHyr c MOMenra 
npHTOTOBJieHHH 3toh CMecH h onpeaejiHJiH BpeMa CBepTbroaHHH b o6pa3ue. 

riojiyHeHHBie pe3yjibTan>i, b cexyH^ax, no cneijHajibHOH Ta6jiHue nepeBOflHJin b 
noKa3aTejiH CBepTbiBaionjea aKTHBHOCTH A, b %, KOTopue CBH^eTeiiBCTByiOT o coctoahhh 
KaK npoKoaryjwHTHoro, TaK h aHTHKoaryjMHTHoro 3BeHi>eB cBepTbroaiomeH chctcmm kpobh. 
Pe3yjibTaTti ontrroB npHBefleHbi b Ta6n. 7. 

Ta6jiHua 7 

BjiHHHHe coeflHHeHHH corjiacHO H3o6peTeHHK> Ha 3HaneHHji CBepTbiBaiomeH 
aKTHBHOCTH A no ^aHHbiM ayroicoaryjwmHOHHoro TecTa kpojihkob npn 

BHyrpHBeHHOM BBefleHHH 



A,% 


Coe- 


flo3a, 


A,% 


A,% 


A,% 


A,% 


KOHTpoin. 


AH- 


mg/kg 


nepe3 15 MHH. 


iepe3 30 mhh. 


iepe3 60 mhh. 


iepe3 120 mhh. 




He- 














HHe 












85,6 


2 


15,0 


80,2 


100,0 


87,4 


98,0 


-«- 


15 


-«- 


82,3 


103,0 


89,0 


101,2 


-«- 


21 


-«- 


81,4 


101,3 


86,5 


97,4 


-«- 


37 


-«- 


82,1 


102,8 


88,7 


100,6 


70,0 


2 


30,0 


98,4 


71,2 


104,2 


70,9 


-«- 


15 


-«- 


100,3 


68,4 


106,6 


70,6 


-«- 


21 


-«- 


97,2 


69,1 


103,7 


71,0 


-«- 


37 


-«- 


99,8 


68,3 


105,8 


70,4 
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65,9 


2 


60,0 


72,3 


60,8 


62,5 


65,7 


-«- 


15 


-«- 


74,4 


63,2 


64,4 


66,5 


-«- 


21 


-«- 


71,9 


62,1 


63,7 


66,2 


-«- 


37 


-«- 


74,3 


63,0 


64,2 


663 



H3 ^aHHMX Ta6ji.7 bhoto, hto b npoBe^eHHWx HcaneflOBaHimx coeflHHeHHa 2, 15, 21, 
37 corjiacHO H3o6peTeHHio b fl03ax 15,0, 30,0, 60,0 mg/kg He oica3biBajra bjihhhhh Ha 
noKa3aTejn> CBepTbmaiomeH aKTHBHocra no ayroKoaryjm^OHHOMy TecTy. 
4.4. BjfHHHHe Ha tpomShhoboc Bpevin 

"TpoMSHHOBoe BpeMH" xapaKrepH3yeT cKopocn> npeBpameHHa <|)H6pHHoreHa b 
<j)H6pHH. Ero onpe^ejwjiH H3MepemieM bp^mchh CBepTMBaHHH jinnieHHOH tpom6oijhtob 
iuia3Mbi nofl BjnwHHeM CTaH^apTH30BaHHoro Ha kohtpojibhoh nna3Me TpOM6HHa. 

K 0,2 ml HCCJieAyeMOH nnasMbi KpoBH onbrrabix khbothmx, y KOTopbix KpOBb 
3a6Hpajra nepe3 15, 30, 60 h 120 MHHyr nocjie bbc^chhh BHyrpHBeHHo coeflHHeHKH 2,15,21, 
37 coraacHO roo6peTeHHio b fl03ax 15, 30, 60 mg/kg, HHKy6HpoBaHHOH b TeneHiie 1 MHHyrbi 
npM TeistnepaType 37°C, AOOaBjiajiH 0,2 ml pacTBopa TpoM6HHa h Ha KoarynoMeTpe Behnk 
Electronic (TepMamui) perHCTpnpoBajm BpeMK o6pa30Bamifl crycTKa T2 b ceicyHflax. 
Pe3yjibTaTbi nccjie^oBaHHH npeflCTaBJieHbi b Ta6ji.8. 

Ta6jiHija 8 

BjIHHHHe COe^HHeHHH COrjiaCHO H306peTeHHK) Ha TpOM6HHOBOe BpeMH njia3MH 



KpOJIHKOB npH BHyTpHBeHHOM BBe^eHHH 



T2.S 


Coe- 




T 2 ,s 


T2.S 


T 2 ,s 


T 2 .s 


KOHTpOJIfc 


m- 


mg/kg 


nepe3 


iepe3 


nepe3 


nepe3 




He- 




15 MHH. 


30 MHH. 


60 MHH. 


120 MHH. 




HHe 












15,8 


2 


15,0 


16,2* 


17,0* 


16,0* 


15,3* 


-«- 


15 


-«- 


17,0* 


18,5* 


16,5* 


15,5* 


-«- 


21 


-«- 


16,4* 


17,7* 


16,1* 


15,7* 


-«- 


37 


-«- 


16,9* 


18,2* 


16,3* 


15,6* 


14,7 


2 


30,0 


17,8* 


18,4* 


19,2* 


15,3* 


-«- 


15 


-«- 


19,7* 


20,5* 


21,3* 


15,0* 


-«- 


21 


-«- 


17,9* 


18,8* 


19,0* 


15,6* 


-«- 


37 


-«- 


19,5* 


20,3* 


21,0* 


15,2* 
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15,2 


2 


60,0 


16,0* 


16,9* 


15,9* 


15,3* 




15 


-«- 


16,8* 


18,0* 


16,5* 


14,7* 




21 


-«- 


16,2* 


17,7* 


16,3* 


15,7* 




37 


-«- 


16,6* 


17,8* 


16,2* 


15,0* 



IlpHMeHaHHe: * - aocroBepHo no cpaBHeHHio c KOHipojieM, npn p =s 0,05. 



Pfa npHBcaeHHbix b Ta6ji.8 aaHHux bhoto, ^rro b fl03e 15,0 mg/kg bbc^chhc 
coeAHHeHHH coraacHO H3o6peTeHHio yBejnrraBano tpom6hhoboc BpeMs k 15 MHHyre 
Ha6jnp^eHHfl, stot 3<|><j>eKT Aocraraji MaKCHMyMa k 30 MHHyre, ocjia6eBaji b TeneHHe 
CJieayiomero nojiynaca h nojmocTbio Hcne3an k 120 MHHyre. AHajiorHHHtie pe3yjibTaTbi 
6buiH noJiyneHti h npH bbcachhh coeflHHeHHH b fl03e 60,0 mg/kg. Bjihahhc coe^HHeHHH Ha 
3tot noKa3aTejn> reMOCTa3a HecmiibKO ycHUHBanocb tojibko npn ao3e 30,0 mg/kg: BpeMH 
cBCpn>iBaHHK KpoBH nodeneHHO yBejiHHHBajiocb b TeneHHe nepBbix 25 MHHyr ora>rra, 
flocrarajio MaKCHMyMa k 60 MHHyre, a 3areM HopMajnraoBanocb k 120 MHHyre 
3KcnepHMeHTa. 
BbiBOAbi 

IIojiyHeHHLie aaHHbie cBH^eTejibCTByioT o tom, hto cocahhchhh corjiacHo 
H3o6peTeHmo He 0Ka3biBaioT naTOJiorHnecKoro B03^eHCTBHH Ha HopMaJiBHo 
^yHia^HOHHpyioniyio cncTeMy reMoera3a. 

5. BjiHHHHe coe^HHCHHH corjiacHo H3o6peTeHHK> Ha npoqeccbi npotfy mipoBanHH h 

CBH3bIBaHHfl aKTHBHMX f()OpM KHCJIOpO/ja. 

IIpe^cTaBjMJio 6ojh>uioh HHTepec H3yneHHe bjihhhhji coejmHeHHH corjiacHo 
H3o6peTeHHio Ha aKTHBHOCTb Tpex BamieHinHX 4>epMeHTOB oKHcmrreJibHOH chctcmh 
opraHH3Ma: Karajia3bi, nepoKCima3bi h cynepoKCHflHCMyrasbi. 3th 4>epMeHTbi flocrynHbi pjvi 
onpeaejieHHa b KpOBH nejiOBeKa h ^chbothbix h oTpaacaioT Tpn pa3JiHHHLix ypOBHfl 
HHaKTHBaijHH aKTHBHbix $opM KHCJiopoaa - nepeKHCH BOflopoaa, cynepoKCHflHbix 
pa^HKajiOB h npOMe^cyroHHbix <f>opM hx oSMeHa. 

CBo6oflHoe oKHCJieHHe npoTeKaeT npn ynacTHH CBo6oflHopa£HKaJibHbix 4>opM 
KHCJiopo^a, KOToptie o6pa3yK)TCfl b npoijecce oflH03JieicrpoHHoro BoccTaHOBJieHmi 
KHCJiopo^a h, npeame Bcero, cynepoKCHfl-aHHOH pa^HKana KHCJiopo^a O2" . 3tot pa^HKan 
MOHCeT 06pa30BMBaTbCfl H npH H3MeHeHHH yCJIOBHH 4>yincmioHHpoBaHHfl flbixaTejibHOH 
uenH, h noA BjnwHHeM yjibTpa<|>HOJieTOBbix jiyneH, a TaiOKe npn B3aHMoaeHCTBHH KHCjiopo^a 
c HOHaMH MeTajuiOB nepeMeHHOH BajieHTHocTH, name Bcero - c ncejie30M Fe 2+ h MoaceT 
npoflyuHpoBaTbca b KJieTKax <j)epMeHTaMH, TaKHMH, KaK KcaHraHOKCHAa3a hjih NADPhH - 
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OKCima3a. Oh hbjihctch BticoKopeaKUHOHHtiM coeflHHeHHeM, KOTopoe, BCJieacrBHe bmcokoh 
rtmpo^HJiBHOcra He MoaceT noKH^an> KJieTKy h HaKanjmBaeTCH b mrro30Jie kjictkh. 

^CHBbie kjictkh hmciot chctcmli 3anmTbi ot noBbiineHHoro npoayuHpoBaHHfl 
CBo6o ( zmBix paaHKajioB. OepMeHT cynepoKCHAzmcMyTa3a SOD npeBpamaer cynepoKcim- 
aHHOH pajmKaji KHCJiopoaa b MeHee peaiajHOHHocnoco6HHH h 6onee rHflpo<j)o6HHH 
nepoKCiw BOflopo^a H 2 0 2 . ITepoKCHA Boaopoaa sBjwercH cyScrpaTOM jvw Karajia3bi h 
rjiyTaTHOH3aBHCHMtix nepoKCH,aa3, KOTopwe KaxajiH3HpyiOT ero npeBpameHHe b MOJieieyjibi 
BOflbi. YcHJieHHoe reHepHpoBaHHe cBo6o,0Hbix pa^HKajioB conpoBoaczjaeT nararcorHHecKHe 
coctoahhh, HanpHMep, 6oJie3Hb IlapKHHcoHa, 6ojie3Hb AjibijreiiMepa, a tqjokq npoijeccw 
6nojiorHHecKoro crapeHHfl. OflHaieo, nojraoe noaaBJiemie npoqecca nepeKHCHbix npoueccoB 
b ncaHHX Heuejiecoo6pa3HO, TaK ksk CBo6o,mibie pa^HKanbi o6jiaaaK>T noJie3HbiMH 

CBOHCTBaMH. OhH HH^UHpyiOT anOIIT03, yHaCTByiOT B <|)OpMHpOBaHHH KJieTOHHOrO 
HMMyHHTCTa, peryjmpyiOT 2CHpHOKHCJIOTHbIH COCTaB JIHnHOTBIX MOJieKyjI B KJieTOHHOH 

MeM6paHe. 

H3BeCTHO, HTO UHKJKTCeCKHe rH^a3HAW apOMaTHHeCKHX H reTepoaHKJIHHeCKJHX OpTO- 
flHKap60H0BbIX KHCJIOT CIIOC06HbI B3aHMO,ZjeHCTBOBaTb C aKTHBHblMH ^OpMaMH KHCJIOpOfla, B 

nacTHOCTH, cynepoKCim-aHHOHaMH, rH^poKCHJibHbiMH pa^HKajiaMH h raAponepeKHCHbiMH 
pa^HKanaMH H0 2 "\ hto xapaierepH3yeTCfl HBJieHHeM xeMHJiiOMHHeciieHijHH yica3aHHbix 
ilHKJiHHecKHX nmpa3JmoB (Brenton P.D. Mechanistic Aspect of Diazaquinone 
Chemiluminescence. Aust J. Chem., 1984, v.37, p. 1001-1008). 

ABTOpaMH H306peTeHHH 6bUEH npOBeAeHH HCCJieflOBaHHfl B03MOHCHOCTH COeflHHeHHH 

coraacHO H3o6peTeHHio 5 o6jiaaaiomHX, KaK 6buio noKa3aHO Bbime, cnoco6Hocxbio 
npoHmcaTb nepe3 KJieroHHyio MeM6paHy, CB«3biBaTb H36brroHHO npoayimpyeMbie 
cynepoKCH^-aHHOHbi KHCJiopoaa. 

5.1. BjIHHHHe COeAHHeHHH COrJiaCHO H306peTeHHH> Ha aKTHBHOCTb SOD CBH3bIBaHHH 

cynepoKcwm-aHHOH pa/uncajiOB. 

BbuiH npoBeAeHH Hccne^oBaHHH BJiHJiHHe coeAHHeHHH cornacHO H3o6peTeHHio Ha 

aKTHBHOCTb CBfl3bIBaHHK CynepOKCHfl-aHHOHOB KHCJIOpO^a CynepOKCH^HCMyTa30H SOD. 

npHHUHII MCTOfla OCHOBaH Ha KOHKypeHUHH SOD HJ1H coe^HHeHHH coraacHO 
H3o6peTeHHio c HHipocHHHM Teipa30JiHeM (TTNB) 3a cynepoKCHfl-aHHOHbi, o6pa3yiomHeca 
npn a3po6HOH peaKijHH NAD-H h (J)eH03HHMeTacyjib<f)aTa (FMS). H3BecTHo, hto b 
npHcyrcTBHH SOD BOccraHOBJieHHe TTNB cHHacaerca. B cjiynae B3aHMO^eHCTBHK 
coezuraeHHii coraacHO H3o6peTeHHK) c cynepoiccim-aHHOH paflHieajiaMH, BoccTaHOBjieHHe 
TTNB TaioKe 6y^eT CHHacarbCfl ( Nishikimi M.,Rao N.A. and Yagi K. The occurrence of 
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superoxide anion in the reaction of reduced phenasine methosulfate and molecular oxygen. 
Biochem. Biophys. Res. Commun, 1972, v.46, p. 849-855). 
Ilpoaecc mohcho npeflCTaBHTb cjieflyiomeii cxeMoii: 

1) NAD-H + FMS-> cynepOKCim-aHHOH pa^HKaji + NAD + + FMS BoccTaHOBJieHHtiii 

2) SOD + cynepoKCHfl-aHHOH pa^HKaji^ HHaicraBHpoBaHHBiH cynepoKCHfl 
(hjih coe^HHeHHa 

cornacHo H3o6peTeHmo) 

hjih TTNB + cynepoKCH^-aHHOH pajotracaji -> TTNB BoccraHOBJieHHBiH 

HHTeHCHBHOCTb reHepamra h nepexBaTa cynepoicctm-aHHOH pa^mcajia perHCTpnpoBajiH npn 

560 hm no creneHH 6jiOKHpoBaHHJi cynepoKCH,zwHCMyTa30H hjih HCCJie^yeMLiMH 

COeflHHeHHflMH peaKUHH BOCCTaHOBJieHHH TTNB. IlpH 3TOM aKTHBHOCTB SOD HJIH 

HCCJieAyeMbix coezmHemiH cornacHo H3o6pereHHK> oijeHHBajiH, npHHHMaa 3a eflHHHuy 

aKTHBHOCTH 50%-HOe HHTH6HpOBaHHe 06pa30BaHH* TTNB BOCCTaHOBJieHHOrO. AKTHBHOCTb 
SOD B 3aBHCHMOCTH OT BJIHflHHfi COeflHHeHHH COrJiaCHO H3o6peTeHHK> BBipaHCaJIH B 

e^HHHaax b MHHyTy b nepecneTe Ha 1 mg jiroaTa apHTpomrroB. 

3pHTp0aHTI>I MBIHICH JIHHHH BALB/C, C3MOK B03paCTOM 3 MeCfllja, OTMBIBaJIH npH 
UeHTpH(|)yrHpOBaHHH H JIH3HpOBaJIH 10 06l>eMaMH flHCTHJLJIHpOBaHHOH BOflM. TeMOJIH3aT 

3aTeM HHKy6npoBajiH b Tenemie 30 Mifflyr npn 37°C c coeflHHeHHHMH 3, 15, 23, 37 corjiacHo 
H3o6pereHHK> b pa3JiHHHHX KOHueHTpaijHflx, mkM: 10,0; 50,0; 100,0, h H3Mepjura 

aKTHBHOCTB SOD. 

Pe3yjn>TaTBi nccjieflOBaHHH npe^CTaBjieHbi Ha rpa<])HKax Oht.9, r^e KpHBBie 1,2,3,4 
noKa3sroaK)T aicrHBHOCTfc SOD Asod nocjie HHKy6Hp0BaHna, cooTBeTCTBeHHo, c 
coeAHHeHEWMH 3, 15, 23, 37 . 

H3 rpa4>HKOB Onr.9 bhaho, hto npncyrcTBHe coeflHHemiH coraacHO H3o6peTeHHK> 

fl0303aBHCHMO HHraSHpyeT aKTHBHOCTB SOD, HTO 06tflCHJieTCH KOHKypeHTHHM 

cB«3BroaHHeM cynepoKCHfl-aHHOH patfracanoB coe^HHeHHaMH coraacHO H3o6peTeiraio. 
5,2. BjiHflHHe Ha npcayunpoBaHHe cynepoKCHA-aHHOH pa^HKajios. 

Bbuih npoBeAeHW HCCJieflOBaHHH B03MO)KHoro bjihhhhh coeflHHeHHH 3,15,23,37 
coraacHO H3o6peTeHHio b KomjeHTpaimax 10, 50, 100 mkM Ha o6pa30BaHne cynepoKcna- 
aHHOH pajmKanoB b peaKimn NAD-H + FMS + TTNB. Bjihhhhc oueHHBanH no H3MeHeHHio 

OnTHHeCKOH IIJIOTHOCTH paCTBOpOB npH o6pa30BaHHH TTNB BOCCTaHOBJieHHOrO. 

Hcnojn>30BaJiH HCT b kohchhoh KOHijeHTp wyi h 0,7 mM, FMS - 33 mkM, NAD-H - 
70 mkM h HccjicayeMBie coczmneHHa b pa3JiHHHHx KOHijeHTpaijHxx b pacTBope Xemcca. 
PeaKimoHHyio Maccy HHKy6npoBajiH 10 MHHyr npn TeMnepaType 37°C. H3MeHeHHe 
cseTonponycKHOH cnoco6HOcrn C peaiajHOHHoii CMecH (^HKcnpoBajiH Ha 
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cneKTpo<|>OTOMeTpe npn 560 hm h oueHHBaira b npoueHTax othochtcjibho npHHjrrofi 3a 
3TanoH CBCTonponycKHOH cnoco6HOCTH b mo^cjih peaicmm NAD-H + FMS + TTNB c 

HCnOJIB30BaHHeM BMeCTO COej^HHeHHH COrJiaCHO H3o6peTeHHK> SOD 3pHTpOIJHTOB 98% 

HHCTOTbi (peKOM6HHaHTHaH HejiOBenecicaji SOD),. Pe3yjibTaTbi HcnbrraHHH npHBe^eHw Ha 
rpa4)mcax Onr.10, rae KpHBbie 1, 2, 3, 4 noKa3MBaiOT BJUMHHe coeflHHeHHH, 
cooTBeTCTBeHHO, 3, 15, 23, 37 Ha aKTHBHOCTb SOD. 

H3 rpa^HKOB 4>Hr.l0 bh^ho, hto HcaneayeMbie coe^HHeHHH fl0303aBHCHMO 
CBH3BiBaK)T o6pa3yiomHecfl cynepoKCH^-aHHOH paanKajibi. 

5. 3. BjiHHHHe coeAHHeHHH corjiacHo H3o6peTemiio Ha aKTHBHOCTb KaTajiajw h 
nepoKCHAa3bi. 

B ocHOBe MeTO^OB onpeAejieHHH aKTHBHOcra Karajia3bi jieacHT KOJinnecTBeHHoe 
onpe^ejieHHe CKopocTH npoijecca pa3JiOHceHHa nepeKHCH BOflopoaa, Koropaa HBJiaeTCji 
cneqH^HnecKHM cy6cTpaTOM am 3Toro 4>epMeHTa. Ebum npcraefleHbi HccjieaoBaHH* 
npoqeccoB KOHKypeHraoro B3aHMOfleHCTBHfl coeflHHeHHH 3, 15, 23, 36 coraacHO 
H3o6peTeHHK) c bepeicHCbK) BOflbpoflai 

J\riA onpeAejieHHH aKTHBHOCTM KaTajia3bi aBTopbi rooopeTeHHii Hcnojib30Bajra mctoa 
cneKrpo<j)OTOMeTpHHecKOH peracTpamra npoayieroB, o6pa3yiomHxcfl b npoijecce 
B3aHMoaeiicTBH5i nepeKHCH Bo^opoAa c MOjni6flaTOM 3mmohhh. 3to peaieuiui 
6biCTponpOTeKaiomaH h cneim<|>HHHaa, b pe3yjibTaTe KOTopofi o6pa3yic>TC* ycroHHHBbie 
npo^yKTM. 

K 0,1 ml rOMOJIH3HpOBaHHbK 3pHTpOIJHTOB KpOBH MblUICH JIHHHH BALB/c 

flo6aBJDDiH 2,0 ml 0,03%-Horo pacTBOpa nepeKHCH BOflopo^a (sTanoH), hjih totobejih TaKyio 
He CMecb c flo6aBJieHHeM oflHoro H3 coeOTffleHHH 3, 15, 23, 36 coraacHO H3o6peTeHHK> b 
KOHueHTpauHHx 1,0 hjih 10,0 mkg/ml (omrr), a 3aTeM b pa3Hbix onbrrax nepe3 10, 20, 30, 60 
90, 120 MHHyr ao6aBJiHJiH 1,0 ml 4%-Horo pacTBOpa MOJiH6flaTa aMMOHHfl. PeaKima 
conpoBO^maeTca 6biCTpbiM h Heo6paTHMHM pa3JioaceHHeM nepeKHCH Boaopoaa h 
o6pa30BaHHeM i^BCTHbix npoflyicroB. CBeTononiomeHHe noJiyneHHbix pacTBopoB muepsum 
npa 410 nm, TOJiimraa KiOBeTbi 1,0 cm, b kohtpojibhoh KiOBere Hcnojib30BaaH 

^HCTHJIJIHpOBaHHyK) BOfly. 

Pe3yjn>TaTbi nccjieflOBaHHH npeflCTaBJieHbi Ha rpa<J>HKax <Dhi\ 11, aKTHBHOCTb 
KaTajia3M noKa3aHa b oTHocHTejibHbix BejiHraraax Ak- KpHBbie 1, 2, 3, 4 OTpaacaioT BJiHamie, 
cooTBeTCTBeHHO, coe^HHeHHH 3, 15, 23, 36 b KomjeHTpaunn 1,0 mkg/ml Ha aKTHBHOCTb 
KaTana3bi b TeneHne BpeMeHH t 3KcnepnMeHTa. fljw KOHueHTpamra 10,0 mkg/ml 
3aBHCHMOCTb aHajiorHHHaa ( Ha rpa^HKe He noKasaHo). 
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OnpeaejieHHe aicrciBHOCTH nepoKC*ma3Bi npeflCTaBJiaeT 3HanHTejiBHBiH HHTepec b 
kjihhhhcckoh npaKTHKe. fijix ee onpeflejiemra HcnojiB30BajiH mctca, ochobehhijh Ha 
OKHCJieHHH HH^roKapMHHa b cjra6oKHCJioH cpe^e. 

K 2,0 ml aueTaraoro 6y4>epHoro pacxBopa ao6aBJMJiH 0,1 ml oca/pca 

rOMOJ!H3HpOBaHHHX 3pHTpOUHTOB KpOBH MBIffleH JIHHHH BALB/C, fl06aBJWJIH 2,0 ml 0,03%- 

Horo pacTBOpa nepeKHCH BOflopoaa (kohtpojib), hjih roTOBHJiH Taicyio ace CMecB c 
Ao6aBJieHHeM coczoraeHHH 3, 15, 23, 36 coraacHO H3o6peTeHHK> b KomjeHTpaijHHx 1,0 hjih 
10,0 mkg/ml (ontrr), a 3aTeM b pa3Hux onBrrax Hepe3 10, 20, 30, 60 , 90, 120 mhhjht 
^o6aBJiHJiH 1,0 ml HHflHroicapMHHa.. OrMenajiH BpeMfl peaicipiH c HH#HroicapMHHOM b 
ceicyHflax no H3MCHeHHK> nepexo^a oKpacKH pacTBopa H3 chhch nepe3 3ejieHyio b 
6ecqBeTHyio, 3aTeM b po30ByK>. B onBrrax BpeM« OKOHHamra peaKUHH OTMenajiH npn 
nepexo^e uBeTa OKpacKH b 6ecijBeTHyio. 

nojiyneHHtie pe3ym>TaTH npeacTaBJieHBi b othochtcjibhbix BejiHHHHax Ap Ha 
rpa<j)HKax Oht.12, KpHBBie 1,2,3,4 ajis coeAHHemra, cooTBeTCTBeHHO, 3, 15, 23, 36 corJiacHO 
H3o6peTeHHio b KOHEteHTpaiTHH 1,0 mkg/ml, jijisl KOHiiicHipai^HH 10,0 mkg/ml ( Ha rpa$HKax 
He noKasaHO) npocjieECHBaeTCJi aHajioraHHaa 3aBHCHMOCTB. 

BblBOAbI 

TaKHM o6pa30M, coeflHHeHHH coraacHO H3o6peTeHHK) OKa3BmaiOT BBipaacemioe 

BJIHHHHe Ha aKTHBHOCTb BS^KHCHIIIHX <J>epMeHTOB OKHCJIHTCJIBHOH CHCTeMBI OpraHH3Ma - 

Karajia3Bi, nepoKCH#a3Bi h cynepoKCH^HCMyra3Bi, npn 3tom bjihahhc Ha KHHeTHKy 
4>epMeHTOB hocht KOJie6aTejn>HBiH xapaKTep c orpamiHeHHOH aMmnnyflOH, hto yKa3BiBaeT 
Ha peryjinpyiomHH xapaicrep B03fleHCTB*w coeflHHeHHH corjiacHO H3o6peTeHHio h nepeBOfl 
^epMeHTOB b peacHM aKTHBHOH aaanTaiuiH k hobbim ycjioBHHM. KpoMe Toro, onpeaejieHa 

CnOCo6HOCTB COeAHHeHHH COrJiaCHO H306peTeHHK) B3aHMOfleHCTBOBaTB C H36BITOHHO 

npOflyiJHpyeMMMH B KJieiKe aKTHBHBIMH 4>opMaMH KHCJiopo^a. 

6. BjiHHHHe coe^HHeHHH corjiacHO H3o6peTeHHH> Ha pa3BHTiie oKHCjiirrejikHoro 

cTpecca. 

H3BeCTHO, HTO B yCJIOBHflX OKHCJIHTeJIBHOrO CTpeCCa, BBBBaHHOrO H36BITOHHBIM 

o6pa30BaHHeM b KJiencax aKTHBHBix <|>opM KHCJiopo^a hjih peaiojHOHHO aKTHBHBix 
MeTa6ojiHTOB a30Ta b KJieTKe h3mchhiotc« MHorae 6HOXHMHHecKHe noKa3aTejin KpOBH h 

Hap)raaiOTCH HHTpCprHHeCKHC MexaHH3MBI KJieTOK. 

B KanecTBe Moaejm co3flaHira oKHCJiHTejiBHoro CTpecca b mieTKax 6Bina BBiSpaHa 
MO^ejiB mop4)hhoboh a6cTHHeHE(HH y KpBic, fLBJUBomjStficsL aHajioroM repOHHOBOH 
a6cTHHeHUHH nejiOBeica. 
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0H3HHecKyio 3<iBHCHMOCTb ot Mop^HHa MOflejmpoBaJiH Ha caMijax-Kpbicax Wistar 
Maccofl 250-350 rpaMM B03pacTa 6 MecaqeB HHT>eixnpoBaHneM BHjnpH6pioiiiHHHO 
Mop4>HHa nmpoxjiopiiaoM b TeneHHe 6 zmea 2 pa3a b cyncn ( b 10 00 nacoB h 20 00 HacoB) b 
^03ax c B03pacTaHHeM no cxeMe, mg/kg: 10, 10; 20, 20; 40, 40; 60, 60; 80, 80; 100, 100 
(Rahman S., Ali Khan R., Kumar A. Experimental study of the morphine deaddiction 
properties of Delphinium denudatum Wall//BMC Complement Altern. Med. 2002, v.29, p. 1- 
6; Dum J., Blasig J., Herz A. Buprenorphine: demonstration of physical dependence liability. 
Eur. J. Pharmacol.,1981, v. 70, p. 293-300). 

B 3KcnepHMeHTax 6bijih nocraBJieHM onbrrw Ha Kpticax b cepnax no 7 mchbothbdc Ha 
Ka^cfloe coeAHHeHHe coraacno H3o6peTeHmo. KompojibHOH rpynnoii cjiyaeHJiH 
HeMop4>HHH3HpoBaHHwe ^cHBOTHbie, 6e3 BBeAeHHH coeOTHeHHH coraacHO H306peTeHHK>. 
IlepByio onbrrayio rpynny cocTaBJMjra aoiBOTHbie, MOp$HHH3HpoBaHHBie no 
BtnneyKa3aHHOH MeTOAHKe, BTopyio rpynny - hchbothbic, kotopbim bbootjih tojibko 
coeOTHeHHH 6, 15, 25, 37 corjiacHO H3o6peTeHmo BHyrpHMbimeHHo b fl03e 20,0 mg/kg rpn 
pa3a b TeneHHe cyroK, TpeTbib - Mop^HHH3HpoBaHHMe HCHBOTHtie, kotopbim tj)H)kabi b 
TeneHHe cyroK, cjieayiomHx nocjie noaneflHeii fl03bi Mop<j)HHa, bbootjih coeflHHeHH* 6, 15, 
25, 37 coraacHO H3o6peTeHmo BHyrpHMLnneHHO b fl03e 20,0 mg/kg. 3aTeM Kptic 
^eKanHTHpoBajiH, KpOBB H3 cohhmx apTepHH co6npaJiH b npo6HpKH c pacTBopoM EDTA b 
KanecTBe aHTHKoaryjMHTa, rjeHTpH(|>yrHpoBajiH npn 1500g b Te^eHHe 15 MHHyr npa 4°C. 
6.1. BjiHAHHe coeAHHeHHH corjiacHO iooopeTeHiiio Ha aKTHBHOCTb 4>epMeHTOB b 
njia3Me KpOBH 

flflx oi^eHKH B03MO»cHoro renaTonpoTeicropHoro AefiCTBHH coeAHHemifi corjiacHO 
H3o6perreHHK> b ycjiOBHHX pa3BHTHfl oKHCJiHTejibHoro CTpecca b KJiencax neneHH, 6bijio 
HcaneflOBaHO bjih^hhc coe,HHHeHHH corjiacHO H3o6peTeHHK) Ha BaaeHerauHe 
SnoxHMHHecKHe noKa3aTejra KpoBH, b qacTHOcra, Ha coflepacaHHe b njia3Me KpOBH 
HH,miKaTopHbix ^epMeHTOB acnapTaTaMHHOTpaHC<j)epa3Bi (AST), 

aJiaHHHaMHHOTpaHc4)epa3bi (ALT), y-niyTaMHJiTpaHcnenTHfla3Bi (Y-GTP). Coflep^aHHe 
4>epMeHTOB oiieHHBajiH no hx KaTajiH3HpyiomeH aKTHBHOcra b nna3Me KpoBH. 

H3BeCTHO, HTO MOp<j)HH0Bafl a6cTHHeHIJHH npHBO^HT K nOBLIineHHIO aKTHBHOCTH 

4>epMeHTOB AST h y-GTP b njia3Me kpobh, hto cBHaeTenbCTByer o tokchhcckom fleficTBHH 
Mop<j)HHa Ha neneHb ^khbothbix. 

Akthbhoctb AST, ALT h y-GTP onpeaejuuiH c noMomtio ^narHOCTHHecKHX Ha6opoB 
DiaSys, Germany. Pe3yjibTaTbi HcnbrraHHH npeflCTaBjieHbi b Ta6ii.9. 

Ta6:mma 9 
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BjiHHHHe Mop(j)HHci h coej^HHeHHH coniacHO H3o6peTeHHK> Ha co^epacaHHe Ci 

HHAHKaTOpHWX <J>epMeHTOB B nJia3Me KpOBH 



Oep- 


T7 ft 

Cj, mryl 






mE/l 




MeHT 


KOHTpOJIfc 


KOHTpOJIL+ 


m- 


KOHTpOJtb + 


KOHTpoJH>+ 






MOp(j)HH, 


He- 


coe^HHeHHe 


MOp$HH + 








Hue 




coe^HHeHHe 


ALT 


106,76 ± 11,35 


116,12 ±10,44 


6 


114,5 ± 1,13 


122,44 ± 2,01 




-«- 




15 


113,48 ± 2,39 


121,08 ± 5,04 




-«- 




25 


115,27 ± 1,09 


121,96 ± 3,4 




-«- 




37 


113,84 ±2,0 


120,84 ± 5,20 


AST 


179,88 ± 11,94 


238,20 ±14,71 


6 


176,18 ± 3,26 


198,34 ± 9,32 








15 


173,46 ± 5,63 


195,57 ± 18,68 








25 


177,34 ± 6,13 


196,46 ± 15,34 








3? 


174,82 ±4,91 - 


193^8 ±14,18 . 


V- 
1 


6,26 ± 1,80 


16,80 ± 3,32 


6 


8,27 ± 2,12 


12,52 ±2,02 


GTP 






15 


7,03 ± 2,82 


10,69 ± 1,84 








25 


7,57 ± 1,93 


11,37 ± 1,54 








37 


8,14 ± 2,64 


10,32 ± 2,67 



H3 aaHHbix Ta6ji.9 bhaho, hto npa BBeaeHHH tojibko coe#HHeHHH corjiacHO 

H306peTeHHK) aKTHBHOCTB (j)epMCHTOB AST H Y"GTP He H3MeH5UiaCB H COOTBeTCTBOBaJia 

noKa3aTejiaM kohtpojibhoh rpynnsi. BBe^eHHe MoptjmHa npHBOflmio k noBbmieHHio 

aKTHBHOCTH yKa3aHHBLX <J)epMeHTOB B KpOBH, HTO CBH^CTejIBCTByeT O HapymeHHH 

^eaTejiBHOCTH neneHH, a nocjieayiomee BBefleHHe coeflHHeHHH coraacHO H3o6peTeHmo 

npHBO^HJIO K HOpMaJIH3aipiH ^eOTeJIBHOCTH neHeHH H yCTpaHeHHK) nOCJieflCTBHH 

B03,aeHCTBH« Mop4>HHa Ha kjictkh neneHH Kpwc. 

6.2. Bjihhhuc coeAHHeHHH corjiacHO H3o6peTeHHio Ha BHyTpHKJieroHHwe 
MeraSojiHHecKHe npoueccbi 

JiflSL OI^eHKH HHTeHCHBHOCTH MeTa60JIH3Ma OKCHfla a30Ta y KpLIC IipOBOflHJIH 

KOjiH^ecTBeHHoe onpe^ejieHHe cTa6HJiBHbix MeTa6ojiHTOB OKCH^a a30Ta - hhtphtob h 
HHTparoB NO x " b njia3Me KpOBH, cynepHaTaHTax neneHH h THMyca cneicrpoMeTpHHecKHM 
McroflOM, a TaK^ce b cynepHaTaHTax M03ra - ^jnoopoMeTpHHecKHM MeroflOM 
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B ocHOBe cneKTpoMCTpHHecKoro MeToaa JieaenT B3aHMO^eHCTBHe hhtphtob c 
peaKTHBOM Tpncca (cMecb 2%-Horo pacTBopa cyjn>4>aHHJiaMHfla h 0,2%-hoto N-(l- 
Ha$THJi)3THJieHOTaMHHa. Ha nepBOM 3Tane mnpHT pearnpyeT c cyjibifraHHJiaMHflOM c 
o6pa30BaHHCM cojih OTa30HH«, a 3aTeM b pe3yjibTare peaKUHH co BTopbiM KOMnoHeHTOM 
o6pa3yeTCK a30KpacHTejn> c MaKCHMyMOM aacop6ijHH npa 540 nm. JSjix BoccTaHOBJieHHfl 

HHTpaTOB B HHTpHTbl ^epMeHTaTHBHH CIIOC06OM npHMCHflJIH GaKTepBOJIBHyiO HHTpaT 

peayicra3y (Grisham M.B. et al.,1995). #enpoTeHHH3HpoBaHHbie npn 100°C b TeneHHe 5 
mhhjt o6pa3uti iuia3Mbi h cynepHaTaHTa neneHH HHKy6HpOBauH b TeneHHe 30 MHHyr npn 
37°C b 50,0 mM HEPES pH 7,4 b npHcyrcTBHH 0,2 unit /ml Aspergillus HHTpaT pe^yKTa3M, 
5,0 mkM FAD h 0,1 mM NAD-Ph. B KOHue peaiamH £o6aBJi*jra jiaKTaTflera^oreHasy h 
nHpyBaT juih yaajieHHfl NAD-Ph, Memaiomero peaiouiH TpHcca. 3aTeM flo6aBJHLira peaKTHB 
Tpncca h nocjie 10 MHHyrHoii HHKy6aijHH H3MepflJiH CBeTononiomeHHe o6pa3uoB npn 540 
nm. fljia pacnera KOJinnecTBa NO x " npHMeiauiH HHTpaT HarpHfl b KaqecTBe CTatmapTa. 

B ocHOBe ^jnoopoMeTpHHecKoro MeTOfla JieacHT onpe^ejieHHe ypoBHa hhtphtob no 
HHTeHCHBHOCTH {jimoopecueHOHH 2,3-OTaMHHOHa^TOTpHa30Jia, npo,nyKTa peaKi|HH 2,3- 
AHaMHHOHa$TajraHa (DAN) h HHTpHTa b khcjioh cpe^e ( Misko T.R., Schilling 
R.J.,Salvemini D.et aL A fluorometric assay for the measurement of nitrite of biological 
samples. AnaLBiochem., 1993, v. 214, p. 11-16). flenpoTeHHH3HpoBaHHbie npn 100°C 
cynepHaTaHTbi M03ra noMemajiH b HHTpHT-pereHepHpyioHoro cncreMy, coaepacamyio 0,125 
unit/ml HHTpaTpeflyKTa3H, 25 mkM NADPh h 25 mkM FAD, npHroTOBJieHHbix b 20 mM 
Tpnc-HCl 6y<j)epe pH 7,6, h HHKySnpoBajiH b TeneHHe 30 MHHyr npn 37°C. fljia okhcjichhh 
NADPh Hcnojn»30Bara CHCTeMy jiaKTaTflerHflporeHa3a /nHpyBaT. 3aTeM Ao6aBJiHJiH 316 
mkM pacTBopa DAN b 0,62 M cojiraofi khcjiotm h HHKy6HpOBajiH 10 MHHyr b tcmhotc 
Jljisi cTa6HJiH3auHH (JunoopecueHimH o6pa30BaBHieroca 2,3- ,ziHaMHHOHa^TOTpHa30Jia 
floSaBjnum 280 mM NaOH. Hhtchchbhoctb 4>jnoopecijeHijHH H3Mepjura Ha 
cneicipo4)JnoopHMeTpe Hitachi F-3000 npn fljiHHe bojihbi B036y^eHHW 365 nm h smhcchh 
405 nm. J\m pacneTa KOHueHTpamiH NO x " BM03re 6biji Hcnojib30BaH craHaapTHbig pacTBop 
HHTpaTa HaTpHfl. 

Ebtrio TaiOKe H3yneHO bjihhhhc coe,OHHeHHH 6, 15, 25, 37 corjiacHO H3o6peTeHHio Ha 

aKTHBHOCTB H30^0pM CHHT33M OKCHfla a30Ta (NOC), B HaCTHOCTH, Ha aKTHBHOCTb Ca 2+ - 
He3aBHCHMOH H Ca 2+ -3aBHCHMOH H30<i>OpM NOC B neHeHH MOp4>HHH3HpOBHHbDC KpbIC 

paAHOMerpHHecKHM mcto^om no ckopocth HaKoroieHHfl L-UHTpyjiJWHa b peaiajHH 
OKHCJieHHH [ 3 H]I^aprHHHHa, KaTajiH3HpyeMOH NOC (Bredt and Snyder. Nitric oxide 
mediates glutamate-linked enhancement of cGMP levels in the cerebellum. Proc. Natl. Acad. 
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Sci. USA, 1989, v. 86, p. 9030-9033). 06pa30Bairae I^mnpyjumHa b stoh peaicimH 

3KBHB3JI6HTHO 6H0CHHTe3y OKCHfla a30Ta. 

PeaKi^mo HHHUHHpoBajiH flo6aBJieHHeM cynepHaTaHTa neneHH, M03ra hjih THMyca b 
peaKHHorayio cpeay, coaepaeamyio 2,0mkKu/ml [ 3 H]L-apnniHHa, 20 mM HEPES pH 7,4, 
0,2 mM CaCl 2 , 5,0 mkM FAD, 5,0 mkM FMN, 1,0 mM NADPh, 50,0 mkM BHU npn 
HcaneflOBaHHH cynepHaTaHTOB M03ra, a npn aHajnree cynepHaTaHTOB ne^eHH jsjisi 
HH™6HpoBaHHH aprHHa3ti h pe«HKjra3aipiH [ 3 H]L-uHTpyjuiHHa b [ 3 H] L- aprHHHH b cpeay 
^onojiHHTejn>HO bbootjih 50,0 mM L- BajiHHa h 1,0 mM L-uHTpyjiJiHHa. Ilocjie 15-60 MHHyr 
HHKy6auHH npn 37°C b o6pa3m»i flo6aBjuuiH cycneH3HK> Dowex 50WX8-400 (Na + -(j)opMa), 
KOTopaa copGnpyeT HenpopearapoBaBimiH L-apraHHH, ho He L-ijHTpyjiJiHH. nocne cop6iara 
aKTHBHOcn> o6pa3i*OB onpeaejuuiH Ha cuhhuhjuihuhohhom cneTHHKe SL-4000 
"Intertechnique" Akthbhoctl Ca 2+ - 3aBHCHMOH h Ca 2+ -He3aBHCHMofi H30<J>opM NOC 
onpeaejuuiH no pa3HHue cKopoereii o6pa30BaHira [ 3 H]L-qHTpyjuraHa b Tpex napajtnejitHMx 
o6pa3uax, coaepHeamnx 2,0 mM EDTA b KanecTBe xejiaTOpa Ca 2+ h b Ka^ecTBe 
HHrn6HTopa Bcex $opM NOC - 2,0 mM EDTA + 2,0 mM L-NAME, h 6e3 hhth6htopob. 
Akthbhoctb $epMeHTa NOC b Hccjie^yeMOM cynepHaTaHTe cHHTajiH b pmol [ H]L- 
UHTpyjuiHHa, HaKoiuieHHoro 3a ejwumy BpeMeHH Ha 1 mg 6ejnca b cynepHaraHTe. 

Pe3yjiBTara HcnbrraHHH npHBe^eHBi b Ta6ji.l0 h Ha <Phi\ 13. 

Ta6jnma 10 

BflHHHHe MOp(|)HHa H COCAHHeHHH corjiacHO H3o6pereHHK> Ha 
ypoBeHB hhtphtob b roia3Me kpobh h cynepHaTaHTax neneHH h M03ra h aKTHBHOCTb 
cHHTa3bi OKCHfla a30Ta (NOC) b M03re 



IloKa3aTejH» 


Kompojib 


KoHTpojn>+ 


Coe- 


KoHTpojn>+ 


KoHTpOJIb+ 






MOp^HH 


m- 


coeAHHeHHe 


MOp(J)HH 








He- 




+ 








HHe 




coeflnneHne 


Hhtphtbi b iuia3Me 


18,30 ±2,14 


12,12 ± 0,61 


6 


15,83 ± 1,21 


15,86±1,20 


KpoBH, mkmol/ml 






15 


14,39 ± 0,84 


13,91±1,91 








25 


17,10 ± 2,05 


16,78±2,11 








37 


16,13 ± 1,80 


15,33±0,87 


Hhtphtbi b 


0,260±0,023 


0,259 ±0,012 


6 


0,245 ±0,010 


0,294±0,02 


neneHH, 






15 


0,259 ±0,019 


0,285±0,02 
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niDOl/IIlg UCJUva 






25 
37 


0 307 + 0 012 
0 262 ± 0 018 


0 287+0 01 
0 274*0 01 


rlHTpHTM B M03re, 












nmol/mff 6ejnca: 












Kopa 6ojn>iifflX 


4,63 ± 0,29 


5,31 ± 0,29 


6 


4,59 ±0,44 


5,12 ±0,18 


noJiymapHH 






15 


4,31 ± 0,37 


4,72 ± 0,37 








25 


4,47 ± 0,43 


4,91 ± 0,32 








37 


4,36 ± 0,24 


4,77 ± 0,28 


CpeflHHH M03r 


5 66 + 0 19 


9,41 ± 1,20 


6 


7,01 ± 0,82 


5,76 ±0,94 








15 


6 65 ± 0,70 


5,50 ± 0,43 








25 


. 6,98 ± 1,02 


5,91 ± 0,74 








37 


6,84 ± 0,56 


5,63 ± 0,37 


rwnOTa ttam vc 
x niiu lcuicuvij' 


6,57 ± OpO 


4,62 ± U,71 


6 


6,94 ± 0,67 


6,72 ± 0,94 








15 


6,77 ±0,83 


-6,57 ±0,88 








Of 


6,87 ± 0,80 


6,67 ± 0,79 








37 


6 79 + o 92 


6,52 ± 0,83 


AKTHBHOCTb NOC, 












praoi/ iniii/ mg 












GejiKa: 


2,18 ± 0,09 


3,08 ±0,09 


6 


2,84 ± 0,31 


1,99 ± 0,31 


Cpe,zpiHH M03r 






15 


2,60 ± 0,29 


1,83 ± 0,23 








25 


2,65 ± 0,43 


1,97 ± 0,27 








37 


2,62 ±0,27 


1,85 ± 0,30 




5,37 ± 0,20 


3,42 ±0,54 


6 


5,93 ± 0,27 


5,34 ± 0,24 


THnoTajiaMyc 






15 


5,45 ± 0,24 


5,26 ± 0,28 








25 


5,88 ± 0,27 


5,23 ± 0,27 








37 


5,61 ± 0,22 


5,59 ± 0,22 



H3 npHBe^eHHbix b Ta6ji.l0 ypoBHen co^epxcaHHH hhtphtob b KpOBH bh,hho, hto 

MOp4>HH flOCTOBepHO CHIOKaJI BWCB0603K^eHHe B KpOBB HHTpHTOB ( npH p^ 0,02), TaKOe 
CHH^CeHHe ypOBHH HHTpHTOB B KpOBH MOKCT CBH^eTeJIBCTBOBaTb o6 yMCHbHieHHH 

reHepaqHH OKCHfla a30Ta b opraHax hjih cocyzjax npH mop4>hhoboh aScraHeHiuiH. 
CoeflHHeHHJi corjiacHO H3o6peTeHHK) npeaoTBpaiijajiH 3T0T 3<j)<i>eKT, hto momcct 
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CBHAeTeJIBCTBOBaTb O BJIHKHHH 3THX COeflHHeHHH Ha aKTHBHOCTb CHHT33bI OKCHfla a30Ta B 
TK3HHX HJIH Ha aKTHBHOCTb COOTBeTCTByiOmerO ^epMeHTa B 3HflOTejIHH cocyzjoB. 

B neneHH (Ta6ji.l0) coeflimeHHJi corjiacHO H3o6peTeHHK) npeaoTBpanjajiH 
HaKonjieHHe npoayicroB nepeKHCHoro okhcjichha. 

B M03re (Ta6ji.l0) bbc^chhc ^chbothhm Mop^HHa OKa3braajio cneim4>HHecKoe 
BJiHHHHe Ha HaKoruieHHe hhtphtob h aKTHBHOcn> NOC: b nraoTajiaMyce - chh>kchhc, a b 
Kope 6onbinHX nojiymapHH h cpe^HeM M03re - noBbimeHne HHTpeprHHecKHX noKa3aTejieii. 
IlpH BBeaeHHH TOJibKO coc^hhchhh corjiacHO H3o6peTCHHK) b Kope 6ojn>mHX nonyuiapHH 
Ha6jiK>AaJiocb cHHEcemie HHTpepnreecKHX noKa3aTejieft, a b cpeflHeM M03re h b 
rnnoTanaMyce - hx noBbnneHHe. Ilocjieflyiomee BBeaeHHe coejuffleHHH corjiacHO 

H306peTeHHK) BOCCTaHaBJIHBaJIO HapyUieHHyK) MOp<j)HHOM aKTHBHOCTb NOC B 

ranoTajiaMyce, cpejjHeM M03re, Kope Sojibihhx nojiyinapim. 

Ha jpiarpaMMe Onr.13 noKa3aHa aKTHBHOCTb NOC o6maa (o6jiacTb 1 flHarpaMMbi), 

aKTHBHOCTb KaJIbIJHH-3aBHCHMOH NOC (o6jiaCTb 2) H aKTHBHOCTb KaJTbI(HH-He3aBHCHMOH 

NOC (o6jiacTb 3) b Kompojie (3HaneHHe k), npH bbcjejchhh Mop^HHa (3Haqemie m), npn 
BBe^eHHH TOJibKO coe#HHCHHH 6, 15, 23, 37 (rpynna C) , h npn BBefleHHH coeflHHeHHH 
corjiacHO H3o6peTeHHio nocne BBe^eHH^ Mop^HHa (rpynna D), cootbctctbchho, cjieBa 
HanpaBo b o6jiacTHx 1, 2, 3, 4. 

Pe3yjibTaTH HCcneflOBaHHfi no3BOJiHK)T caejiarb 3aKJHOHeHHe, hto b neneHH 

aKTHBHOCTb H30$OpM NOC flOCTOBepHO H3MeHSLJiaCb HOfl fleHCTBHCM MOp$HHa. Ilo 
CpaBHeHHK) C KOHTpOJieM o6maa aKTHBHOCTb NOC y MOp<|>HHH3HpOBaHHbIX KpbIC H KpbIC, 

nonyHHBmHX TOJibKO coe^HHCHHH corjiacHO H3o6peTeHHio, He H3MeHHJiacb. 0,zmaKO 

BBe^eHHe MOp(J)HHa BbBMBaJIO nOBbmieHHe aKTHBHOCTH KaJIbI(HH-3aBHCHMOH <j)OpMbI NOC H 
CHHHCeHHe aKTHBHOCTH KaJIbIXHH-HC3aBHCHMOH <J>OpMbI NOC. A BBC^CHHC COe^HHeHHH 
COrJiaCHO H306peTeHHK) MOp(J)HHH3HpOBaHHbIM MCHBOTHbIM IipHBOOTJIO K HOpMaJIH3aiJHH 
aKTHBHOCTH KaJIbUHH-3aBHCHMOH NOC H K yBeJIHHeHHK) aKTHBHOCTH KaJlBI^HH- 

HC3aBHCHMOH NOC Bbnnc Hcxo^Horo ypoBHH, hto npHBOjpuio k noBbnneHHK) o6men 
aKTHBHOCTH (JepMeirra NOC. 

Bbmo TaioKe HCCjie^OBaHO bjihhhhc coeflHHeHHH coraacHO H3o6peTeHHio Ha 
coctohhhc THMyca Kpbic: KOHTponbHaa rpynna, onMraaa rpynna Mop<|>HHH3HpoBaHHbix 
achbothbdc, onbrraaa rpynna >khbothbix, HHfceropoBaHHbix coeflHHeHHflMH corjiacHO 
H3o6peTeHHio h onbiraaa rpynna khbothbdc, Mop(j)HHH3HpoBaHHbix h 3aTeM 

HHI>eiaipOBaHHbIX COC^UHHeHH^MH COrJiaCHO H306peTeHHK). 3KCnepHMeHT npOBOflHJIH 

aHanorHHHo oiracaHHOMy Bbime. Pe3yjn>TaTbi npe^CTaBJieHbi b Ta6ji. 1 1 . 
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Ta6jiHqa 11. 

BilHflHHe MOp^HHa H COeAHHeHHH COrJiaCHO H306peTeHHK> Ha COCTOHHHe THMyca 



IloKa3aTejib 


KOHTpOJIb 


BBeflemie 


CoeflH- 


BBeaeHae 


BBe^eHHe 






MOp^HHa 


HeHHe 


coeflimeHHa 


Mop^mia H 












COeflHHeHHfl 


Macca 


230 ± 14 


145 ±9 


6 


242 ± 17 


207 ± 14 


THMyca, mg 






15 


298 ± 25 


214 ±12 








25 


254 ±14 


218 ± 17 








37 


263 ± 21 


228 ± 15 


HmpHTbi, 


0,331 ± 0,041 


0,511 ± 0,05 


6 


0,424 ± 0,04 


0,419 ± 0,02 


nmol/mg 






15 


0,407 ±0,02 


0,383 ± 0,02 


6ejnca 






25 


0,417 ± 0,02 


0,396 ± 0,02 


cynepHaTairra 






37 


0,410 ± 0,01 


0,387 ± 0,01 



Kb AaHHbix, npHBeaeHHbix b Ta6ji. 11 bhiiho, *ito MOp<J>HHOBa<i a6cTKKeKmi2 

BBBMBaeT HHBOJIIOUHIO THMyca, a COeAHHeHHH COrJiaCHO H306peTeHHK> nOJIHOCTBK) 

npeflOTBpamaioT 3tot 3<})<j)eKT Mop<j)HHa. KpoMe Toro, coeAHHeHiw coraacHO H3o6peTeHmo 

npeaoTBpamaiOT HaKonneHHe hhtphtob b raMyce. 

BbiBOAbi 

TaKHM o6pa30M, mohcho caejiarb bbibo^, hto coe^HHeHHH cornacHO H3o6peTeHHK> 
o6jiaaaioT renaTonpoTeicropHWM aeScTBHeM: npeaoTBpamaioT noBbnneHHe aKTHBHOCTH 
^epMeHTOB AST h y-GTP h KynnpyioT okhcjihtcjibhbih crpecc b ne^eHH. 

KpoMe Toro, coeOTHeHHH corjiacHO H3o6peTeHHK> npe^oTBpamaiOT HHBOJiioimio 
THMyca, OKa3BffiaioT bjihjihhc Ha pa3JiH*fflbie H30<|>opMbi cnHTa3bi oKCH^a a30Ta, 
ocymecTBJMH Koppeio^Hio HapyuieHHbix HHTpepranecKHX MexaHH3MOB b neneHH, oxzjejiax 
M03ra h THMyce. 

7.0i^eHKa o6meTOKCHHecicoro achctbhh coemiHCimii corjiacHO H3o6peTeHHio. 

06meTOKCHHecKoe fleifcTBHe coeflHHeHHH corjiacHO H3o6peTeHHK> 6bUio H3yneH0 b 
xpoHHHecKOM 3KcnepHMeHTe Ha Kpbicax npn BBe^eHHH KpbicaM coe/mHeHHH b $opMe 
cBeneg, coAep^camnx b KanecTBe aKTHBHoro HHipeAHeHTa coeflHHeHHJi corjiacHO 
H3o6peTeHHK>: 5 % aKTHBHoro HHrpeOTeHTa b cbchhoh ochobc, nojiyneHHOH cnnaBOM Ha 
BOflHHOH 6aHe BHTencojia MapoK H-15 h W-35 b paBHbix KOJinnecTBax. 
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On&iTH npoBOflmiH Ha HH6pe£Hbix Kpsicax. JKhbothhx ww 3KcnepHMeHTa 
no^6npajiH b rpynny mctoaom cjiyqaHHOH Bbi6opKH c y^eTOM Maccw Tejia b KanecrBe 
onpe^ejMiomero noKasarejui, no 24 caMua hjih 24 caMKH Ha omn npenapaT H3 
Hccjie^yeMBix b ootoh A03e coeOTHeinm 2, 15, 23, 34, 37. 3a 4-5 nacoB ao peicrajibHoro 
BBe^eHH^ npenapaTa mchbothbdc jramajra KopMa, MaHHnyjumHH c >khbothbimh iiphbootjih k 
pe<|>JieKTopHOMy aicry AetfreKaijHH, ocBo6o>imaBineH nojiocTb npjiMOH khiiikh. 

B 3KcnepHMeHTax Hcnojn>30BajiH jgae fl03bi npenapaTOB - 50 mg/kg h 500 rag/kg. 
Cbchh nepea BBeaeHHeM pa3MHrnajiH pa3orpeBOM Ha bo^khoh 6aHe b creKJiHHHOM cTaKaHe 
npn TeMnepaType 38-39°C, Ha6npajiH b Ty6epfcyjiHHOBbra mnpnu o6teMOM 1 mji, 
npHcoe^HHMH k nmpHuy nrjiy c ojihboh h bboahjih cBeHHyio Maccy b np^Myio KHinicy 
5khbothbim Ha niy6HHy 1,5-2,0 cm. 5Khbothmm KOHTpojibHofi rpynnti bbootuih crepjuibHoe 
Me,zpmHHCKoe Ba3ejiHHOBoe Macjio b o6i>eMe, cooTBercTByiomeM o6i»eMy Hccjie,zjyeMOH 
cBeMH. riojiHbiH Kypc BBe^eHHH npenapaTOB hchbothbim cocTaBHJi res. Mecaiia. KoMiuieicc 
jia6opaTopHbix AHaraocraHecKHX HccneflOBaHHH npoBO/uura nepe3 Mecaij nocjie Ha^ajia 
BBe^eHHii npenapaTa mchbothhm - b cepeflHHe Kypca (8 ^khbothbix), nepe3 flBa Mecaija- no 
OKOHHaHHH Kypca (8 acHBOTHbix) h nepe3 Tpn Mecima -noane OKOHHaHHa 
BoccTaHOBHTejibHoro nepno^a npoflOJDKHTejibHOCTbio o^hh uecm (8 echbothbix). Maccy 
Tena Kpbic b TeneHHe nepBoro Mec5ma BBe^eHHH npenapaTa onpeflejuum eaceHeaejibHO, b 
AajibHeinneM - oj$m pa3 b jxbz He^ejiH. Ha ocHOBaHHH OTHaMHKH noKa3aTena Maccbi TeJia 
acHBOTHoro npoH3BOOT™ KoppeKiJtHio BBO^HMoro o&beMa npenapaTa c yneraM 

HCCJieAyeMOH fl03bl. 

Pe3yjibTaTbi HCcneflOBaiuiH npHBefleHM b Ta6ji.l2, 13, 14 

Ta6jnma 12 

IloKa3aTejiH nepn^epHHecKofi KpoBH caMijoB Kpbic nocne BBeaeHHfl nccjieayeMbix 



npenapaTOB b CBenax b TeneHHe 1 h 2 MewmeB 



IIoKa3aTejib 

KpOBH 


KoHTpoJn. 
1 Mec./2 Mec. 


Coe- 

m- 
He- 
HHe 


JSf>3& 50 mg/kg 
1 Mec./2 Mec. 


500 mg/kg 
1 Mec./2 Mec. 


reMorjio6HH, 


10,5±0,2/11,4±0,2 


2 


10,5±0,1/11,1±0,1 


10,6±0,1/12,3±0,3* 


ramol/dm 3 




15 


10,6±0,2/11,2±0,1 


10,6±0,2/12,5±0,4* 






23 


10,7±0,1/11,0±0,1 


10,7±0,2/12,3±0,3* 






34 


10,6±0,1/11,1±0,2 


10,6±0,3/12,4±0,4* 
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37 


10 5+0 1/11 0±0,1 


10,6±0,1/12,1±0,4* 


3pHTpOItHTW, 


5,6±0,1/6,1±0,1 


2 


5,6*0,2/ 6,1±0,1 


5,6 ±0,1/ 6,5 ±0,1* 


mln/mm 3 




15 


5,7*0,2 / 6,0±0,1 


5,7 ± 0,1 / 6,7 ± 0,2* 






23 


5,7±0 1 / 6,0±0,2 


5,7 ± 0,2 / 6,4 ± 0,2* 






34 


5 6+0 1/6 1+0,2 


5,6 ± 0,2 / 6,6 ± 0,1* 






37 


5 6+0 2/6 2+0 1 


5,7 + 0,1 / 6,5 + 0,2* 


TeMaTOKpHT, 


45,9±1,7/45,9±1,8 


2 


47,8±13/47,9±1,5 


47,5 ± 1,6/50,3 ± 2,0 


% 




15 


47 9+1 4/47.5+1.2 


47,6 ±1,3/53,9 ± 2,1* 






23 


47 7+1 9/46 S+1 3 


47 9 +1 1/49 4 + 1 9* 






34 


46 9+1 1/47 5+1 2 


48 1+ 1,5/53 1+ 1 6* 






37 


47 8+1 4/47 5+1 2 


47 9 + 1 8/52 5+ 1 7* 

~ / J-^ — JLjU/ Z-I^^J — X , / 


Cp. o6i>eM 


81,4± 1,7/74,6* 1,9 


2 


83,4±1,4/77,9±2,1 


85,2±l,2/72,0 +2,5* ! 


SpHTpOHHTOB, 




15 


84 4+1 5/78 6+1,5 


82,6±1,1/80,2±1,2* 


mkiri 3 





23 • 


82 7+1 6/77 5±1 7 


83 5±1 7/82 1± 1 4* 






34 


81 6+1 9/76 7+1 9 


84 1+ 1 3/83 8+ 1 5* 






37 


81 9+1 7/78 5+1 4 


82 3 ±1 5/80 1+ 1 0* 


PexHKyjio- 


2,8 ± 0,3/2,9 ± 0,2 


2 


2,8 ±0,2/2,8 ±0,2 


2,9 ± 0,3/3,5 ± 0,2 


UHTW, % 




15 


2 6 + 0 2/3,0 ± 0,1 


3,1 ± 0,2/3,3 ± 0,3 






23 


2 7 + 0 3/2 8 ± 0 1 


3 1± 0 1/3 4 ± 0 1 

X \S, X/ «•/ J ■ W,X 






34 


27±01/2 9±02 


32 + 0 2/3 5 + 03 






37 


2 6 + 01/31+ 01 


30 + 0 2/3 4 + 02 


TpoMGomrrti, 


707 ± 23/593 ± 14 


2 


659 ±26/566 ±20 


681 ± 26/583 + 25 


% 




15 


678 + 13/597± 24 


683 ± 14/ 616 ± 40 






23 


659 ± 18/586 ± 28 


678 ± 18/628 ± 23 






34 


670 + 23/610 + 15 


682 ± 24/63 1± 26 






37 


675 + 22/609 + 18 


671 ± 26/639 ± 34 


BpeMfl 


152 ± 10,2/316 ± 8 


2 


145 ±16/322 ±18 


149 ± ll/305± 13 


CBepn»iBae- 




15 


140 ± 12,2/321± 12 


151± 6,4/308 ± 16 


MOCTH, S 




23 


150 ± 15/313 ± 17 


156 ± 11/317 ± 12 






34 


148 ± 16/321 ± 10 


165 ±10/312 ±9 






37 


151 ± 13/319 ± 12 


157± 14/316 ± 14 
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C03, mm/h 


2,2 ±0,4/1,4 ±0,2 


2 


1,9 ± 0,3/ 1,7 ± 0,1 


2,1 ± 0,3/1,9 + 0,1 






15 


1,8 ± 0,4/1,6 ± 0,2 


2,2 ± 0,4/1,8 ± 0,4 






23 


1,7 ± 0,8/1,5 ± 0,1 


2,0 ± 0,3/ 1,7 ± 0,3 






34 


1,8 ± 0,5/1,7 ± 0,3 


2,0 ± 0,4/1,8 ± 0,2 






37 


1,8 ± 0,3/1,6 ± 0,3 


2,2 ± 0,3/2,0 ± 0,1 


JleftKOIIHTH, 


17,4 ±1,3/19,1± 1,9 


2 


16,0±1,4/19,3±1,6 


15,6 ± 0,8/18,6 ± 1,9 


thousand/mm 




15 


14,8 ±2,0/16,3±l,0 


17,0± 1,4/21,1 ± 2,4 






23 


l!),D±l,l/l/,0 ± 1,Z 


10,4 ± 1,1/ ZU,1 ±1,/ 






34 


15,9 ±1,3/17,8±1,4 


16,9 ± 1,0/22,1 ± 1,1 






37 


14,9±1,5/16,7±1,2 


17,1 ± 0,9/18,7 ± 1,7 


Ea3oq>HJiB»i, % 


U 


Z 


u 


A 
U 






15 


0 


0 






23 


0 


U 






34 


-A 

U 


n 






37 


o 


o 


303HH0(j)HJIbI, 


4,0 ±0,3/4,4 ±1,2 


2 


3,4 ± 0,6/4,2 ± 0,8 


3,2 ± 0,9/4,8 ± 1,6 


% 




15 


^2+10/3 6 + 12 


3 0 + 1 0/3 2 + 14 






23 


3,0 ± U,j/4,U ± U, / 


± U, // o,o ± J.,o 






34 


3,5 ± 1,0/4,1 ± 0,4 


3,0 ± 0,9/3,9 ±1.4 






37 


3,8 ± 0,8/4,2 ± 0,3 


3,5 ± 1,0/ 4,1 ± 1,3 


KJHtie, yo 


U 


Z 


n 
u 


n 






15 


0 


0 








a 
u 


U 








0 


0 






37 


o 


0 


rianoHKOfl- 


0,8 ± 0,4/2,4± 0,4 


2 


0,8 ± 0,3/1,7 ± 0,3 


0,9 ± 0,2/l,l± 0,3 


aepHbie, % 




15 


1,2 ± 0,5/0,8± 0,5 


0,8 ± 0,5/0,8 ± 0,5 






23 


1,1± 0,5/1,6 ±0,2 


1,0 ±0,3/1,6 ±0,2 






34 


1,0 ±0,4/1,8 ±0,5 


0,9 ±0,2/1,4 ±0,3 






37 


1,3 ± 0,5/1,9 ± 0,4 


0,9 ±0,4/1,1 ±0,6 


CerMCHTOH- 


29,2±2,4/23,0±l,2 


2 


25,2 ± l,7/27,8±3,4 


27,1 ± 1,5/24,8 ± 2,6 


^epHbie, % 




15 


27,4 ± l,3/26,2±2,2 


26,3 ±1,2/22,4 + 1,5 
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23 


24,0 ± 1,4/28,6+4,2 


28,2 ± 1,7/25,3 ± 1,8 






34 


25,6 ± l,2/25,2±2,7 


26,4 ± 1,0/24,7 ± 2,3 






37 


28,3 ± 1,6/26,0+3,6 


27,9 ± 1,1/25,2 ± 2,8 


JlHM<f)OqHTI>I, 


60,2 ± 1,8/64,8*1,6 


2 


61,4 ± 1,8/63,9±2,1 


59,2 ±1,3/68,1 ±1,7 


% 




15 


65,0 ± 1,5/61,8±2,5 

7 7*7 7 


61,6 ± 2,5/ 67,6 ± 1,3 






23 


64,2 ± l,8/63,0±3,7 


63,7 ± 1,9/68,7 ± 1,4 






34 


63,8 ± l,6/62,8±2,9 


62,9 ± 1,6/67,9 ± 2,1 






37 


65 0 + 1,2/63,4+1,9 


64,0 ± 1,7/66,3 ± 1,9 


MoHomrn.1, 


5,8 ±0,7/5,4 ±0,6 


2 


5,9 ± 0,8/5,7± 0,7 


6,0 ± 1,1/5,9 ± 1,1 


% 




15 


6,6 ± 0,9/7,6 ± 1,0 


6,4 ± 0,9/6,0 ± 0,9 






23 


6,5 ± 0,7/6,9 ± 1,0 


6,1 ± 1,4/6,2 ± 0,7 






34 


5,8 ±0,9/6,2 ±0,9 


5,9 ± 0,8/6,0 ± 1,0 






37 


6,0 ± 1,2/6,4 ± 0,7 


6,1 ± 1,3/6,3 ± 0,7 



laDjimja 13 

BHOXHMHnecKHe noKa3aTejra cmbopotkh kpobh caMijoB kphc nocjie 1 Mecmj BBeaeHHJi 
CBenen c coflepEcaHHeM coe,0HHeHHH corjiacHo H3o6peTeHHio 



noKasarejib 


KoHTpojn. 


Coe- 


#03a 50 mg/kg 


,iHo3a 500 mg/kg 






OTHe- 










HHe 






06mHH 6ejioK, 


94,89 ± 6,67 


2 


87,34 ±5,56 


70,84 ± 7,47 


g/i 




15 


90,22 ± 6,78 


71,56 ± 8,23 






37 


89,44 ± 7,22 


70,88 ± 7,24 1 


rjnoK03a, 


9,76 ± 0,15 


2 


9,85 ± 0,37 


10,20 ± 0,74 


mmol/1 




15 


10,00 ± 0,41 


10,71 ± 0,41 






37 


9,9 ± 0,51 


10,93 ± 0,84 


MoneBHHa, 


8,44 ± 0,60 


2 


11,02 ± 0,73 


11,30 ± 0,80 


mkmol/1 




15 


10,33 ± 0,51 


10,89 ± 0,73 






37 


9,36 ±0,62 


10,57 ± 0,56 


XonecrepHH, 


3,02 ± 0,08 


2 


2,77 ± 0,71 


2,96 ± 0,52 


mmol/1 




15 


2,01 ± 0,50 


2,30 ± 0,57 






37 


2,48 ± 0,62 


2,64 ± 0,46 
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KpeaTHHHH, 


40,23 ± 2,84 


2 


47,38 ± 3,26 


49,87 ± 8,12 


mkmol/1 




15 


45,59 ±2,68 


48,27 ±12,29 






37 


46,84 ±2,92 


47,13 ± 9,82 


ALT, unit/1 


11,33 ± 1,96 


2 


10,84 ± 2,02 


11,23 ± 1,70 






15 


7,63 ± 1,95 


9,48 ± 1,85 ! 






37 


8,98 ± 2,43 


9,56 ± 1,34 ! 


AST unit/1 


19 13 ± 1 02 


2 


20 41 ± 3 06 


20,13 ± 2,95 






15 


19,49 ± 2,90 


15,14 ± 1,58 






37 


19,97 ± 2,78 


18,21 ± 1,87 


ITIeJiowaa 

JUUIVJIV liiUA 


40 74 + 1 57 


2 


42,12 ± 4,23 


43,4 ± 2,12 


<J>oc(j)aTa3a, 




15 


40,74 ± 6,78 


41,60 ± 2,26 


unit/1 




37 


41,86 ± 5,26 


42,18 ± 2,34 


fiHJIHpy6HH, 


35,93 ± 2,19 


2 


44,38 ±4,12 


42,56 ± 7,56 


mmol/i 




' 15 ' 


43,07±3,57 


40,69 ± 15,75 






37 


42,17 ± 3,28 


41,45 ± 7,18 



Ta6jiHua 14 

IIoKa3aTeJiH mohh icptic nepe3 1 Mean; BBeflemra coe^HHeHHH cornacHO H3o6peTeHHK) b 

CBenax 



noKa3axejib 


KOHipOJIb 


Coem- 


flo3a 


flo3a 






HeHHe 


50 mg/kg 


500 mg/kg 


EejioK, g/1 


0,74 ±0,26 


2 


0,69 ± 0,33 


0,76 ± 0,31 






15 


0,71 ±0,274 


0,87 ±0,24 






37 


0,70 ±0,19 


0,72 ±0,14 


MoieBHHa, 


472 ± 140 


2 


457±144 


492±187 


mmol/l 




15 


413±128 


485±131 






37 


427± 137 


489 ± 152 


rjnoK03a, 


<6 


2 


<5 


<5 


mmol/l 




15 


<6 


<6 






37 


<5 


<5 


KajiHH, g/1 


5,96 ± 1,1 


2 


5,78 ± 1,7 


6,24 ± 1,8 






15 


5,28 ± 1,5 


6,13 ± 1,6 
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37 


6,12 ±1,4 


6,44 ± 1,3 




0,9 ± 0,1 


2 


1,7 ± 0,3 


1,27 ± 0,3 






15 


1,2 ± 0,4 


0,64 ± 0,4 






37 


14 + 02 


0,88 ± 0,4 


ypo6HJiHHoreH, 


<+± / 




<16 


<16 


mkmol/1 




15 


<17 


<17 






37 


<15 


<15 


pn 




2 


6,1 ± 0,3 


6,2 ± 0,2 






15 


6,3 ± 0,4 


6,2 ± 0,3 






37 


& a +. r\ a. 

0,4 ± U,*f 


(\ o + n i 


BmiHpy6HH, 


<5 


Z 


O 


<J 


mkmol/1 




15 


<5 


<5 






37 


<5 


<5 


KeTOHOBbie 


<1 . .. 


. . .2 


<1_ . 


<1 . . . 


Tejia, mmol/1 




15 


<1 


<1 






37 


<1 


<1 



Ha npoTH^ceHHH Kypca bbcachhh npenapaTOB y hchbothbix Bcex rpynn hc3BBhchmo 
ot ,ao3Bi npenapaTOB 6bijio OTMeneHO crraSHJiBHoe KJiHHHHecKoe coctohhhc 6e3 npH3HaKOB 

HHTOKCHKai^HH, BHeiHHHH BHfl H HOBefleHHeCKHe peaKIJHH 6bIJIH 06BIHHBIMH mm 3flOpOBBIX 
KpBIC, nOTpe6jieHHe KOpMa H BOflBI COOTBeTCTBOBaJIO <})H3HOJIOrHHeCKOH HOpMC. 

Pfe npuBeAeHHLix b Ta6ji. 12, 13, 14 pe3yjn>TaTOB Hccjie^osaHUH bhaho, hto nocne 1 
Mecaija BBefleHHH coeflHHemifi corjiacHO H3o6peTeHHio b CBenax H3MeHeHHH b noKa3aTejrax 
nepH^epHHecKOH KpOBH mchbothbdc He o6HapyaceHO. Ilocjie 2 MecaijeB BBe^eroifl cBenen y 
hchbothbix, noJiynaBinHx csenH c #030H 50 mg/kg, aocroBepHBix pa3JiHHHH b noKa3aTejinx 
nepH^epHHecKoii KpoBH He o6Hapy»ceHO. V echbothbix, noJiyHaBnnix CBenn b ao3e 500 
mg/kg, oTMeneHBi owejiBHBie H3MeHeHHa, b HacraocTH, aocroBepHO yBejmneHBi 3HaneHHK 
o6mero KOJinnecTBa apmpoijHTOB, reMorjio6HHa, reMaTOKpHTHOH BejnraHHBi h cpe^Hero 
o6BeMa 3pnTpoiiHTOB, b HeKOTopBix cjiynajix OTMeneHO yMeHBmeHHe BpeMeHH 
GBepTBiBaeMocTH KpOBH no cpaBHeHHio C KOHTpOJieM. 

HccjieflOBaHHe 6hoxhmhh6ckhx noKa3aTejien cbibopotkh kpobh h mohh nocjie 
^jiHTejiBHoro BBe^eHHH coeflHHeHHH corjiacHO H3o6peTeHmo b cBenax He bbmbhjio 

pa3JIHHHH MOK^y nO^OnBITHBIMH H KOHTpOJIBHBIMH HHBOTHBIMH. 
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riaTOJioroaHaTOMHHecKHe HccjieflOBamra nepe3 o,ohh Mecau nocjie Hanajia BBe^eHHii 
cBeneH h no okohh3HHH nojraoro Kypca BBe^eHHa noica3ajiH, hto npn bckpmthh 
o6Hapy5KHBaJiaci> oflHHaKOBaa KapraHa 6e3 npH3HaKOB narojiorHH: niepcTHHOH noKpos 6mji 
raa^KHM, 6jiecTHiimM; KO^ca - 3jiacTHHH0H, hoj^idkhoh; noAKoacHaa aoapoBan KjieTnaTKa 
yMepeHHO BtipaaceHa. Jlencne - B03flyniHbie, 6jie,zmo-p030Boro UBera, c pa3pe3a napeHXHMM 
creKaeT He6ojibinoe kojikhcctbo neHHCTofi KpacHOBaTOH 3kh#kocth. IleHeHb - 3JiecTHHHaa, 
HMeer o6biHHyio <})opMy, icpaa opraHa cjienca 3aKpynieHbi, Kancyjia rnaflKaa, 6jiecnimaji, 
TKaHb opraHa Ha pa3pe3e tcmho KpacHaa, nojiHOKpOBHaii, 6jiecTHmaa. IIohkh ~ OKpyaceHM 
yMepeHHBiM KOJuraecTBOM HCHpOBOH ncaHH, hmciot 6o6oBH,zmyK> $opMy ? aiiecTHHHHe, 
Kancyjia 6jiecTflmafl, HHCTaa, Jierao CHHMaercH. KopKOBoe h M03rosoe BemecTBo hmciot 
o6bihhbih pHcyHOK c Bbipa^ceHHOH pa3AeJiHTejibH0H rpaHHueii, b jioxaHKax - He6ojibiuoe 
KOJiH^ecTBO npo3paHHofi, cjienca onajiecimpyiomeH, HCHflKOCTH. HaOToneHHHKH - oKpyrjioft 
^opMbi, Ha cpe3e othctohbo ^m^epeHimpoBaHbi Ha 6ojiee cseTJioe- KopKOBoe BemecTBo h 
6ojiee TeMHoe - M03roBoe. Cejie3eHKa - yanHHeHHofi <}>opMbi, Kancyjia 6necramaH, nyjibna 
TeMHO-BHniHeBoro uBeTa^ c noBepxHOCTH pa3pe3a cocKa6iiHBaCTck HeiHaHHTejibHoe 

KOjESHCCTBO TKaHH M KpOBHHHCTOH HCHflKOCTH. TOJICTblH KHHieHHHK - C HebOJIbJHHM 

KOJiHHecTBOM CJIH3H, 6e3 npH3HaKOB B3 < ny™H, cocy^HCTbiH pHcyHOK yMepeHHO BbipaaceH, 

CJIH3HCTbie HHCTbie, 6e3 H3T>3KBJieHHH, KaJIOBbie MaCCW B KOHUeBOM oT^ejie C^OpMHpOBaHbL 
CeMeHHHKH - OBaJIbHOH <J)OpMbI, ILFIOTHOH KOHCHCTeHIJHH, C yMepeHHO BHpaHCeHHOH 
COCyflHCTOH CeTbK). 

^HaMHKa Maccw Tejia Kpbic bo BpeMH BBe^eHHH npenaparoB (1-9 HeaeJiH) 6buia 
nojio)KHTejibHOH h He OTJiH^ajiacb ot AHHaMHKH b KOHTpojibHofl rpynne. 

IIpH HccneAOBaHHux TaoKe onpe^ejwjra Hajranne pa3flpa>icaK>mero jxcvlctbux cBeHeii 
Ha cjiH3HCTyio o6ojiOHKy KHineHHHKa h pe3op6THBHoro seHCTBHa: Ha Kpbicax c Maccon Tejia 
169 ± 7 g, fl03a 500 mg/kg oflHOKparao, o6cjieflOBaHHe naTonoroaHaTOMHHecKoe nepe3 30 
MHHyT h nepe3 2 naca nocjie BBefleHM cBenn, h nepe3 24 naca. npn HccJie^oBaHHH npaMOH 
khihkh o6HapyxceHO yMepemioe kojikhcctbo cjih3h b npocBeTe khhikh, oTCTyrcTBHe OTeKa 
hjih ranepeMHH cjih3hctoh oGojiohkh. 

Taoce onpeaejuuiH HaJiHHHe pa3^pa»caiomero AeficTBHH CBenen Ha cjiH3Hcrbie 
o6ojiohkh raa3a: Ha 5 KpoJiHKax nopoflbi uiHHiiranjia Maccon Tejia 2,6- 2,9 kg, BBe^eHHe 
npenapaTa b KoranecTBe 75 mg npn 37-38°C b KOHT»K)HKTHBajibHbiH MemoK o^Horo raa3a, 
Ha6jno^aJiH qepe3 15, 30, 60 h 120 MHHyr nocjie BBe^eHHH h 3aTeM b TeneHHe 24 nacoB. He 
6bijio ycTaHOBJieHO KaKHx-jiH6o BOcnajnrrejibHbix aBJieHnfi, He 6bmo cjie30TeHeHHfl, OTexoB 

HJIH KKbQKmn COCy^OB CKJiepbl H KOHblOHKTHBH. 
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KpoMe -roro, onpeaejuuiH Hajmnne pa3flpaacaiomero achctbim CBenefi Ha Koacy: 
HaHCCHJiH 10 KpticaM Maccoft Tejia 175 ± 6 g h 6 MOpCKHM cBinncaM Maccoft Tejia 235 ± 17 g 
c 6ejibiM uiepcT^HtiM noKpoBOM Ha flenHjrapoBaHHBie ynacxKH koech pa3MepoM 2 x 2 cm 
npenapara, co^ep^camHe coe,HHHeHHfl coraacHo H3o6peTeHHK> b cbchhoh Macce, 
no^orpeTOH ao 37-38°C b KOjnmecTBe 1000 mg. npoflOJiacHTejiBHOCTB aniuimeauHH 
coeraBJiHJia 4 *raca. He 6bijio oTMeneHo ranepeMHH kokh, yrojimeHHH koechoh CKJia^KH hjih 
KaKHX- jra6o apyrnx npH3HaicoB pa3 Apa^ceH . B TeneHHe BpeMeHH annjiHKaipiH h b 
TeneHHe 24 nocjie Hee H3mchchhh KJiHHHHecicoro coctohhhh 3KcnepHMeHTajiBHBix 
5khbothwx He oSHapyaceHO. 

TaKHM o6pa30M, ycTaHOBJieHO OTcyrcTBHe Mecraoro pa3flpaacaK>mero h 
TOKCHHecKoro pe3op6THBHoro fleMcTBHff npenapaTOB, coaepacaimix coeaHHeHira coraacHo 
H3o6peTeHino, npa OOTOKparaoM npHMeHeHHH b 3HaHHTejitHOH fl03e. 

flflx cneuaajniCTOB b o6jiacTH MejmmraBi h 6HoopraHHHecKOH xhmhh aojdkho 6bitb 
hcho, hto omicaHHbie Bbnne CBOHCTBa coe^HHeHHii coraaciio H3o6peTeHHK> Moryr 

npO^BJWTBCH H B HOpMaJIH3amiH flpyTHX B03HHKaK>IHHX B OpraHH3Me npOUeCCOB, CBH3aHHbDC 
C MeTaOOJHiHeCKHM aaHm030M H B03flei*CTBtieM H36bTTOHHOrO KOJIHHeCTBa 
CBo6o,0HOpa^HKaJIBHBIX $OpM KHCJIOpOfla, B HaCTHOCTH, HeKOHTpOJIHpyeMBIX BOcnaneHHH, 

HeKOHTpojrapyeMoro npoTeoJiH3Hca, HeaocTaroHHOH aKTHBHOCTBio ^epMema xejmKa3Bi, 
OTBenaiomero 3a pacicpyHHBaHHe abohhoh cimpajiH ,HHK b peiuiHicauHOHHOH BHJUce, 
HeKOHTpojrapyeMbix oKHCJiHTenbHO-BOccTaHOBHTejibHbix npoueccoB, npoueccoB 
npe^aeBpeivieHHoro crrapeHHfl opraHH3Ma, c BJiEunraeM Ha 3JieiopoHHO-npoTOHHHe 
npoueccBi b MHTOxoH^pHHX h Ha 4>yHKijHOHHpOBaHHe ^sixaTejiBHOH ijeira. 

IlpHMeHeHHe imKJnraecKHx 6noH30CTepoB npoH3BO#HBix nypHHOBOH chctcmbi 
corjiacHO H3o6peTeHHio hjih hx (JjapMaicojiorHHecKH npneMJieMMX cojiefi b KanecTBe 

aKTHBHbDC HHipeAHeHTOB ^apMaaeBTHHeCKOH K0MnO3HipiH n03BOJWeT C03flaBaTB 

<j>apMaijeBTHHecKHe KOMno3Hmffl umpOKoii o6jiacTH npHMeHeHHH. 

ripH 3TOM OHH OK33BIBaiOT HOpMaJIH3yK)mee B03#eHCTBHe Ha 5KH3HCHHO BaBCHBie 

cHcreMbi opraHH3Ma, KOTopoe, b 3aBHCHMOcra ot noKa3anHH ? ot KomraecTBa aicraBHoro 
HHrpeAHeHra b jieKapcTBeHHOM npenapaTe, ot bcjihhhhbi fl03Bi, ot ycjioBHH BBeflemw b 
opraHH3M, ot peacHMa npneMa npenapaTa, MoaceT 6bitb cnporH03HpoBaHO h BBi6paHO 

OnTHMajIBHBIM. 

<DapMaaeBTHHecKH npneMJieMBiMH cojihmh imiuiHHecKHX 6HOH30crepoB 
npoH3BOAHBix nypHHOBOH cHCTeMBi, coraacHo H306peTeHHK>, Moryr HBJIflTBCH COJIH 
^apMaueBTHnecKH npneMJieMBix MeTajuioB, raicnx, Kax jihthh, HarpHH, KajiHH, 
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KajiwjHfi,6apHH, cepe6po, a TaioKe cojth <J>apMaaeBTHHecKH npneMJieMbix khcjiot, Tarae , 
Kax rHApoxjiopHAbi, cyjib<|>aTbi, aaeTara, rHApo6poMHAM, 4>oc4>aTbi, cyKqHHara, MaJieaibi, 
4>yMapaTBi, mnparbi, nnoKOHam, MeTHJicyjit^oHara, n-TOJiyoJicyjib^OHara. 
OapMaqeBTHHecKH npneMJieMbie cojih MoryT 6bitb nojiyneHbi npa B3aHMOAeHCTBHH 

UHKJIHMeCKHX 6HOH30CTepOB npOH3BOAHbIX nypHHOBOH CHCTeMbI C CO OTBCTCTByiOIUHMH 
KHCJIOTaMH HJIH OCHOBaHHflMH. 

OapMaueBTHHecKM KOMno3imHH corjiacHO H3o6peTeHHK) MoaceT b KanecTBe 
aKTHBHoro HHrpeAHeirra coAepacaxb KOMno3Hmno m HecKOJibKHX coeflHHeHHH corjiacHO 
H3o6peTeHino, HanpHMep, cojieii mejioHHtix h/hjih mejiOHH03eMejn>HBix MeTajuioB, 
HanpHMep, komiio3hijhk) HarpHeBOH h KanHeBOH cojieii, HaipneBOH h jiirraeBOH h Apyrnx, 

KOTOpbie XOpOIHO COBMeCTHMbI MCTKfly C060H H, B 3aBHCHMOCTH OT HX 6HOJIOrHHeCKOH 
aKTHBHOCTH, MOiyr, HanpHMep, yBeJIHHHBaTb npOflOJEKHTeJIbHOCTb AeHCTBHK 

jieKapcTBeHHoro npenapaTa b opraHH3Me. 

OapMaijeBTHnecKaa KOMno3HAHH Ha ocHOse coeAHHeHHH corjiacHO H3o6peTeHHK> . 
MO^ceT npeacrraBJiOTb coSofi pacraop aKTHBHoro HHipeSkeriTa b "$apM^eBTBHecBH 
npneMJieMOM >khakom HOCHTejie hjih pacTBopHTejie, HanpHMep, b BOAe, $H3HOJiorHHecKOM 
pacTBope, 6y$epHbix pacTBopax, hjih coBMecrHMoro c HHrpe^HeHTaMH, yBejiHHHBaiomHMH 

HX paCTBOpHMOCTb. 

OapMaqeBTHHecKaa komho3huhk mohcct npeACTasjiSTb co6oh TOHKOAHcnepcHbiH 
nopomoK aKTHBHoro HHrpczmeHTa, npnroAHbiH ajm npHMeHemra b pacTBopax ajiji 
HHbeKi^HH, b annJiHKaiUHHX, b npHTOTOBJieHHH pa3JiHHHbix jieKapcTBeHHbix 4>opM. 

OpajibHoe BBeaeHHe npeACTaBJiaeT o6biHHo npeAnoHTjrrejibHbiH nyn> ajisl BBeAeHHS 
JieKapcTBeHHbix cpeACTB b opraHH3M, Tax KaK stot nyrb KBiweTca Haa6ojiee yAo6HbiM h 
npneMJieMbiM ajm naimeHTa. KoMno3HijHH corjiacHO H3o6peTeHHio MoryT 6biTb BbraojiHeHbi 
b BH^e cpeflCTB ajm opaJibHoro BBeAeHHa, HanpHMep, Ta6neTOK, rpaHyji, mapHKOB, 
noponiKOB, Kancyji, aMnyn, cycneH3HH, 3MynbCHH. llpn 3tom (frapMaueBTHHecKaa 
KOMno3HHHH MoaceT AonoJiHHTeJibHO coAep>KaTb cpeacTBa noBbnneHHfl 6HOAOCTynHOCTH, 
HanpHMep, MHKpoKpHCTajuiHHecKyio i*ejunojio3y, hto no3BOJweT yMeHbniHTb coAepacamie 
GHOJioranecKH aKTHBHoro HHipeAHeHTa b pa30BOH A03e JieKapcTBeHHoro cpeACTBa, hjih, 
KpOMe Toro, Mo^ceT 6brrb BbmoJiHeHa b BHAe cnoHTaHHO AHcneprnpyeMoro KOHueHTpara, 

KOTOpblH npH CMeUIHBaHHH C AHCTHJIJIHpOBaHHOH BOAOH HJIH <J)H3HOJIOrHHeCKHM paCTBOpOM 

noBapeHHOH conn co3AaeT BOAHbie MHKpoaMyjibCHH, <J>a30BOCTa6HJibHbie, c noBbiuieHHOH 
cnoco6HOCTbK> npoHHKHOBeHHfl h pacnpocTpaHeHEW. 
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DKejiarejitHo, hto6m, oco6chho npH jieneHHH ocTpbix coctoahhh, 
4)apM^eBTHHecKaa komiio3 hijhh o6jia^ajia 6mctphm h nocjieaoBaTejibHbiM HacnynjieHHeM 

B03£e»CTBH* H XOpomeH 6HOJIOrHHeCKOH COBMeCTHMOCTblO KOMnOHeHTOB KOMn03HOHH H 

cpeflbi . 

BticTpoe nornomeime aKTHBHoro HHrpeflHeHTa mokct 6bitb flOcnirHyro 
napeHTepajibHOH Hin>eKimeii 5 hto wsl kjihhhhcckhx ycJioBHH aBjraeTca TpaflHimoHHbiM, ho 
3to HBJweTCH HenpHeMJieMbiM npH caMOJieneHUH. B stom cjiynae 3<|>(i>eicraBHLiM flBJweTCH 
AocraBKa neKapcTBeraoro cpeflCTBa b oprarocM peicrajibHO, c noMomtio cynno3HTopHeB, 

KJIH3M, NLHTKHX 5KeJiaTHHOBbIX KailCyJI, CBeHeft, HanpHMep, B BHfle TBep^blX fl03HpOBaHHWX 

4>opM c npHroflHoft KOH^Hrypaimeii, KOToptie jth6o iuiaBHTCH npa TeMnepaType Tejia, jih6o 
pacTBopaiOTCfl hjih flHcnepnipyiOTCH b nojiocra cjih3hctoh ceicpeiiHH. LlHKJiHHecKHe 
6HOH30CTepbi npoH3BOAHbix nypHHOBoS cHCTeMbi coraacHO H3o6peTeHHK> xopomo 

COHeTaiOTCa C H3BeCTHbIMH KOMIIOHCHTaMIi H IfflipeflHeHTaMH, npHMeHHeMBIMH win 

H3roTOBJieHHH JieicapcTBeHHbix npenapaTOB. 

CnemiajracTaM b o6iiacTH mcahuhhw h3bcctho, tto ajm yjiynmekHi aacop6uHH 

SHOJIOrHHeCKH aKTHBHbDC BemeCTB, HMeiOIUHX HeflOCTaTOHHyK) paCTBOpHMOCTb B BOfle HJIH B 

K aKHx-JiH6o H36HpaTejibHbK cpeaax, aKTHBHHH HHrpeflHeHT ^apMaueBTHHecKOH 
KOMno3HmiH b $opMe BbicoKOHacbimeHHoro pacTBopa, b TBepAOH $opMe MoaceT 6brrb 
HHKancyjiHpoBaH b oahoh hjim 6onee miacTHHHaTOH MeM6paHe, cofleprcamefi jmnHflbi, 

HanpHMep, B jmnOCOMaX, n03BOJMK)mHX £OCTaBJWTb aKTHBHblfi HHipeflHeHT B 

cnei|H(J)HHecKyK) o6jiacTb. 

CoraacHO H3o6perreHmo, b ^apMaaeBTEraecKOH KOMno3HimH npOH3BOflHbie 
$TarHApa3HHOB h hx cojih Moryr coflepacaTbca b jnmocoMaJibHoii $opMe, Hanpmviep, b 
MHoro(|)a3HOH jihhocomhoh CHcreMe flocrraBKH neKapcTB, KOTopaa HBJiaeTCH cTa6ajibHOH h 
M03KCT 6bm> Jienco pa36aBJieHa boaoh, BapbHpya cocTOKime (^apMaijeBTHHecKOH 

K0MnO3Hl|HH OT COCTOHHH* pa36aBJieHHOH KHAKOCTH flO JKCJiaTHHOBOrO COCTOSHIM, HTO 
HBiMCTCH Ba^CHblM flJW npOH3BOAHbIX COe£HHeHHH, B HCXOflHOM COCTO«HHH nJIOXO 

pacTBOpHMbix b cpeae ^ejiyaoHHO-KHuieHHoro Tpaiera, a Taofce pacnmpaeT bo3mo>khocth 
npHMeHCHHH 6onee bbicokhx £03 aKTHBHoro HHrpeaHeirra npH bbcachhh opajibHO. 

KpOMe Toro, b 4>apMaqeBTHHecKOH komiio3hi|hh , corjiacHO H3o6pereHHio, 
(^apMaqeBTHHecKH npneMJieMbrii Hocirrejib MoaceT npeacTaBJurrb co6oh KOMno3Hmno, 
coflepEcamyio (JjapMaKOJionraecKH aKTHBHbie ao6aBKH. 

IIpH 3T0M, coraacHO H3o6peTeHHio, 4)apMaKOJiorHHecKH aKTHBHbie Ao6aBKH Moryr 
6biTb Bbi6paHbi H3 rpynnw, BKJiiOHaiomeH CTa6HJiH3aTopbi, AHcnepraTOpbi, apoMannaTopbi, 
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3MyjibraTopH, npoBOflHHKH, cpe^cTBa noBbnneiiHJi 6HOflOCTynHOCTH, oahhm H3 KOTopbix 
Mo^ceT 6trn> cpeacTBO jyw noBbiineHHH pacTBopHMOCTH TpyzmopacTBopHMbix coeflHHeHHH, 
HanpHMep, pacxBopHTejib OTMeTHJicyjib<j>oKCHa CZJMCO). 

IlpH MHornx 3a6ojieBaHHKx uenecoo6pa3HO Hcnojn>30Barb pa3JiHHHbie ciioco6bi 
MecTHoro bo3^chctbhh Ha naTOJiorHH6CKHH npouecc, oco6eHHO npn nammm 
npoTHBonoKa3aHHH k o6meg Tepamra, HanpHMep, npn 3HaHHTejn>HOM HapymeHHH 

>KH3HeHHO Ba»CHBIX OpraHOB. OflHHM H3 CHOC060B MeCTHOrO B03#eHCTBHJI flBJDieTCfl 

npHMeHeHHe Hapy^cHHX JieicapcTBeHHbix cpe^cTB. 

H3BecTHO, tto, ncxoflfl H3 HyBCTBHTejiBHOCTH kcwkh, BepoHTHOdH ee pas^jpaacemni H 
TpaHCflepMajibHOii a6cop6imoHHOH cnoco6Hocra (rarpoKonHHHOCTH Koam), pH 
<}>apMaaeBTHHecKoro npenapaTa ajm HapyacHoro npuMeHeHHH HcejiarejibHO nojmep)KHBaTb b 
HHTepBajie 4-8, 6oJiee npe^noHTHTejibHO, b HHTepsajie 5-7. Koraa pH cjihihkom Mano ( pH 3 
h MeHee), ero BbicoKaa khcjiothoctb BbnbreaeT CHJibHoe pa3ApaaceHHe koech. Kor^a pH 
cjihhikom Bejiraco ( pH 9 h 6oJiee), TpaHCflepMaribHoe BcacbmaHHe aKTHBHoro HHrpeAHeHTa 
CHHacaeTCH, pa3Apa)KeHHe kohch ycHJiHBaeTca . 

jjjix ycHJiCHHH TpaHc^epMaJibHoro norjiomeHiM (BcacbiBamui) aKTHBHoro 
HHrpczmeHTa k <|>apMaijeBTHHecKOMy npenapaTy MOiyr flo6aBJieHbi TaK Ha3biBaeMbie 
ycHJiHTejiH noraomeHHH, HanpHMep, opraHHnecKHe ocHOBaHHH, HanpHMep, TpH3TaHOJiaMHH, 

KpOTaMHTOH, CJIO>KHbie 3(|>HpbI >KHpHbIX KHCJIOT CO CpeflHeH flJIHHOH UenH, 1-MeHTOJI, 

6eH3HJioBbifi cnnpT h hm noAo6Hbie BemecTBa. OpraHHHecieoe ocHOBaHHe o6jiemaeT 
BbiCBo6o)iC«eHHe aKTHBHoro HHipeflHeHTa H3 ochobh, nocKOJibKy aejiaeT ero 6ojiee 
BOflopacTBopHMbM 6jiaroflapa o6pa30BaHHK> cojieft. OpraHHHecieoe ocHOBamie ^encTByeT, 
KaK peryjiHTop pH jieicapcTBeHHoro npenapaTa. 

Jljist peryjinpoBaHHa pH JieicapcTBeHHoro cpe^cTBa TaioKe HcnojnayioT mejiOHHbie 

COeAHHeHHH (rHApOOKHCb KaJIHH H HaTpHH, TpH3TaHOJiaMHH, OTH3onponaHOJiaMHH, 

MOHOSTaHOJiaMHT h apyrae). 

PacTBopbi MeTajiJiHnecKHX cojiefi coeflHHeHHH corjiacHO H3o6peTeHHio HMeiOT pH 7- 

8, paCTBOpbl TH^pOXJIOpHAOB, aijeTaTOB, $OC^aTOB, rHflpo6pOMHAOB, HHTpaTOB, CyJIb^aTOB 

h Kpyrmc opraHHnecKHX cojien coe^HHeHHH corjiacHo H3o6peTeHHK> hmciot pH 4-7, hto 
C03^aeT xopoume nepcneKTHBbi co3flaHHJi jieKapcTBeHHbix cpeflciB jyw HapyacHoro 
npHMeHeHHH. 

npn 3tom 4>apMaueBTHHecKaH KOMno3HqiM fljiH Hapy^Horo npHMeHeima MoaceT 
npeACTaBJWTb co6oii reJib-3Myjibcmo, coaepacamyK) b KanecTBe aKTHBHoro HHrpeflHeirra 

6H0H30CTep npOH3BOflHOrO nypHHOBOH CHCTeMbI COrJiaCHO H306peTeHHK), rHflpO<j)HJIbHbIH 
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nojiHMep, MacjiHHHcroe BemecTBO, hchohhuK noBepxHOCTHO-aKTHBHwfi areirr, mejiOHHoe 
coeAHHeHHfi hjih opraHHHecKoe ocHOBamie b KanecTBe peryjurropa pH cpe,m>i h Boay. IIpH 

3TOM 6HOH30CTepM TipOH3BOflHbIX nypHHOBOH CHCTeMbI COrJiaCHO H306peTCHHK> XHMHHeCKH 
COBMeCTHMH C 3THMH HHTpe/flieHTaMH. 

OapMaueBTHHecKaa K0Mno3*mHfl corjiacHO H3o6peTeHHK> moxcct 6brn> BbinojiHeHa b 
BH,zie, HanpHMep, Hcne3aiomeft 3MyjibCHH, BKJnonaiomeH bbiciiihh cirapT, yrjieBoaopoa, 

CJIOKHHH 3$Hp HCHpHOH KHCJIOTbl, MHOroaTOMHHH CIIHpT HJIH meJIOHb, aHTHCeilTHK, BOfly H 

apyrae HHrpe£HeHTbi . 

Bo3mo)khbi (jmpMaueBTHHecKHe KOMno3Hmm Ha ocHOBe coeOTHeHHH coraacHo 
H3o6peTeHHio, HanpHMep, b bhac reneH, c npHMeHeHHeM b KanecTBe rejieo6pa30BaTejiea 
npoH3BOOTi>ix uejunojio3bi, HanpHMep, OKCH3THJiijejijnoji03bi, oKCHnponHJmejunojio3bi, 
Kap6oKCHMeTHJmejuiK)Jio3bi h jjpyrvix npoH3BOflHbix, coAep^camnx Kpaxiviaji, acenaTHH, 
CHHTeraHecKHe nojiHMepbi, HanpHMep, noJiHBHHHjniHppojnmoH, nojiH3THJieHniHKOJib, 
CMaHHBaiomHe areHTbi, HanpHMep, MHoroaTOMHbie cnnprbi, TaKHe, KaK numepHH, 1,3- 
6yTHJieHrnHKOJib, nporrajieHrjiHKOJib, .zmnponHJieHTJiHKOJib h Apyrae. 

OapMaijeBTHHecKaa komiio3hijh5i Ha ochobc 6noH30CTepoB npOH3BOOTHX nypHHOBofi 
CHcreMbi coraacHo H3o6pereHHio mo^kct npeflcraBJiflTb co6oh nmpo<t>Hjn>HyK> Ma3b hjih 
rarpocKonHHecKyio Ma3eByio 3MyjibCHK>, coflepHeanme 6ejibrii Ba3ejiHH, hch^khh napa^HH, 
noBepxHOCTHO-aKTHBHoe BemecTBO, b KanecTBe KOTopbix MOiyr 6bm> Hcnojn>30BaHbi, 
HanpHMep, cnoacHbie a^Hpw cop6HTana h hchphhx khcjiot (cop6HTaHMOHOCTeapaT h 
3$npbi), cjio^Hbie 3$npbi rjiHuepHHa h aenpHbix khcjiot (nrauepHJiMOHOCTeapaT, 
AHrjraaepHJiMOHOoneaT h apyrae), cjioaoabie 3$Hpbi nojraoKCH3THJieHCop6HTaHa h acnpHbix 
khcjiot ( nojiHOKcrorajieHMOHocTeapaT h Apyrne), cnoacHbie 3$Hpbi noJiH3THJieHniHKOJM h 

HCHpHbDC KHCJIOT, nOJIH3THJieHOBOe rHApOreHH3HpOBaHHOe KaCTOpOBOe MaCJIO, CMeCb 3THX 

BemecTB, h Apyrne KOMnoHeHTbi, HanpHMep, Bwcinne cnnprbi, TaKHe, KaK yraeBOAopoA, 
HanpHMep, napa$HH, uepe3HH, ueraJioBbifi cnnpr (ijeTaHOJi), cTeapHJioBbifi cnnpT, 
ojienjioBbiH cnnpT, 6ereHHJioBbiH cnnpr, 3$npbi khphoh khcjioto, HanpHMep, cTeapHHOBOH, 
oJieHHOBog, MHoroaTOMHbm crrapT, Macjio h acHpbi pacraTejibHoro npoHcxoacAeHH*, 
HanpHMep, ojihbkoboc, Macjio >KOTKo6a, KacTOpoBoe Macjio, acHBOTHbie acHpbi( roBJDia>e h 
cBHHoe cajio, kohckhh rcnp h flpyrne aoipbi), ropHbin bock, nnejiHHbiH bock, a Tarace 
aHTHcenTHK, HanpHMep, MerHjmapa6eH, nponHJmapa6eH, h Boay. 

ripoMbnnjieHHaH npHMeHHMocTb 

IIpHMeHeHHe UHKJIHHeCKHX 6HOH30CTepOB npOH3BOflHbIX nypHHOBOH CHCTeMbI 

cornacHO H3o6peTeHHK> hjih hx ^apMaKOJioranecKH npneMJieMbix cojieft b KanecTBe 
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aicraBHMX HHrpeflHeHTOB ^apMaqeBTHnecKOH KOMno3HimH no3BOJiaeT C03flaBan> 
4>apMaueBTHHecKHe komiio3Huhh nmpoKOH o6jiacTH npHMeHeHHH c HcnojiB30BaHHeM 
TepaneBTHHecKoro 34>4>eKTa, o6ycjioBJieHHoro bbihbjichhbimh cbohctb3mh uhkuhhcckhx 

6H0H3OCTepOB ItypHHOBOH CHCTeMbI corjiacHO H306peTeHHK). 
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OopMyjia H3o6peTeHH* 

1. UHKJIHHeCKHH 6HOH30CTep IIpOH3BOflHbIX nypHHOBOH CHCT6MBI, HMeiOIIJHH o6myK> 

CTpyKTypHyio ^opMyjiy 

o 

CH 2 ONa 

-'-CO-i 

0 ,r fl eR= HO ° H , Li, Na, K, 

R'= -H, -NH 2 , -Br, -CI, -OH, -COOH, 

B = -N=,-CH=, Z = -CH=,-N=, Ly 

A = -N= npa B = -N=,Z = -CH-, 

A = -CH= npH B = -N= , Z = -CH- , 

A = -CH= npn B = -N= , Z = -N=, 

A = -CH= npn B = -CH= , Z = -CH=, 

A = -CH= npn B = -CH=, Z = -N=, 

h ero 4>apMaKonorHHecKH npneMjieMbie cojih, o6jiaflaionme HopMajttByioiiiHM aeiicTBHeM Ha 
BHjrrpHKJieTOHHbie npouecc&i. 

2. CoeflHHemie no n.l, OTJiHHaiomeeca TeM, hto flBJiaerca npoH3BO«Hi>iM 
nHpnao[2,3-d]-6H-nHpHaa3HH-5,8-flHoHa, HMeioinHM o6myio 4>opMyjiy 

O 

CH 2 ONa 

,rAeR= H0 0H , aTOM Li, Na, K, 
R*= -H, -NH 2 , -Br, -OH, -COOH. 

3. CoezmHeHHe no n. 1 hjih 2, OTmnaionmecH TeM, hto Bbi6paHO H3 rpynnsi, 
BKJiioHapomefi: 

7-(p-D-pH6o4>ypaH03HJi)nHpiwo[2,3-d]-6H-nHpH^a3HH-5,8-OTOHa HaTpneBas cojib (1), 
4-aMHHO-7-(p-D-pH6o<|)ypaH03HJi)nHpHAo[2,3-d]-6H-nHpHaa3HH-5,8-OTOHa HaTpneBaa cojib 

(2) , 

3-6poM-7-(P-D-pH6o$ypaH03HJi)nHpHAo[2,3- d] -6H-nnpn^a3HH-5 , 8 -flHOHa HaxpneBaa cojib 

(3) , 
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4-ra^poKCH-7-(P-D-pH6o(t)ypaH03HJi)nHpHw[23-d]-6H-nHpHfla3HH-5,8--AHOHa flHHaxpHeBaa 
cojib (4), 

3-Kap6oKcn-7-(P-D-pH6o<|>ypaH03HJi)^ flHHaTpneBaa 
cojib (5), 

impimo [2,3-d]-6H-nHpBwa3HH-5,8-OTOHa jiHraeBaa cojib (6), 
nHpHflo [2,3- d]-6H-nHpHAa3HH-5,8-OTOHa HaTpneBaa cojib (7), 
impwo [2,3- d]-6H-impraa3HH-5,8-£HOHa KajraeBaa cojib (8). 

4. CoeflimeHHe no n. 1, oTjranaiomeeca TeM, hto aBJwercH nporoBOflHBiM 6eH3o[d]- 
3H- rmpima3HH- 1 ,4-^HOHa, HMeiomuM o6myio <J)opMyjiy: 

CHgONa 



C 




•H 
•R 



,raeR= H0 0H , aroMLi, Na, K, 

R*= - H, -NH 2 , -CI, -OH, -COOH. 

5. CoeAHHeime no n. 1 hjih 4, oTJurauomeeca TeM, *rro BBi6paH0 H3 rpynnB/ 
BKjnonaiomeH: 

2-(P-D-pH6o4>ypaH03Hji)6eH3o[d]-3H-nHpH^a3HH-l,4-AHOHaHaTpHeBaK cojib (9), 

5- aMHHo-2-(P-D-pH6o$ypaH03HJi)6eH3o[d]OH-impHAa3HH-l,4-OTOHa HaxpneBaH cojib(IO), 

6- aMHHo-2-(p-D-pH6o4>ypaH03HJi)6eH3o[d]-3H-iiHpHAa3HH-l,4-AHOHa HarpHeBaa cojib (1 1), 
5-xjiop-2-(P-D-pH6o4»ypaH03HJi)6eH3o[d]-3H-nnpHAa3HH-l,4-OTOHa HarpHeBaJi cojib (12), 
5-rH^KCH-2-(P-D-pH6o^ypaH03HJi)6eH3o[d]-3H-nHpH^a3HH-l,4-AHOHa jjHHaTpHeBafl cojib 

(13), 

5-aMHHo-6eH3o[d]-3H-nHpHAa3HH-l,4-OTOHa JnnneBaa cojib (14), 

5- aMHHo-eeHsofdj-SH-nHpH.aasHH-l^-AHOHa HaTpneBaa cojib (15), 

6- aMHHo-6eH3o[d]-3H-nHpHAa3HH-l,4-flHOHa KajiHeBaa cojib (16), 

5- raApoKCH-6eH3o[dJ-3H-nHpiwa3HH-l,4-OTOHa ^HHaTpHeBas cojib (17), 

6- Kap6oKCH-6eH3o[d]-3H-irapH4a3HH-l,4-OTOHaOTHaTpHeBaH cojib (18). 

6. CoeflHHeHHe no n. 1, ouiHHaiomeeca TeM, hto aBJiHerca npoH3BOflHBiM 
nnpa3HHo[2,3-d]-6H-nHpH^a3HH-5,8-^HOHa, HMeioiimM o6njyio $opMyny: 
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CH 2 ONa 

Hp/ 

O ,raeR= H0 0H 9 aTOM Ii, Na, K, 

R*= -H, -NH 2 , -Br, -OH, -COOH. 

7. Coe^HHeHHe no n. 1 hjih 6, OTJinnaiomeecH TeM, hto BBi6paH0 H3 rpynnti, / 
BicnoHaiomeft: 

7-(P-D-pH6o4>ypaH03HJi)nHpa3HHo[2,3-d]-6H-iiHpHAa3HH-5,8-OTOHa HaipHeBaa cojib (19), 

2- aMHHO-7-(p-D-pH6o<i>ypaH03im)im^ HarpHeBaa 
cojib (20), 

3- aMHHO-7KP-D-pH6o<|>ypapo3HJi)m^ HarpHeBaa 
cojib (21), 

3-6p.OM.-7r(p-D-pH6o$yp^ cojib 
(22), 

2-ra^poKCH-7-(p-D-pH6o4)ypaH03HJi)nHpa3HHo[2,3-d]-6H-nHpHfla3HH-5,8-OTOHa 
.HHHaTpneBaa cojib (23), 

2- Kap6oKCH-7-(P-D-pH6o<J)ypaH03^ 
^HHaTpHeBaa cojib (24), 

nHpa3HHo[2,3-d]-6H-nHpHAa3HH-5,8-OTOHa jiHTneBaa cojib (25), 
nHpa3HHo[2,3-d]-6H-nHpHAa3HH-5,8-AHOHa HaTpueBaa cojib (26), 

3- 6poM-nHpa3HHo[2,3-d]-6H- impnfla3HH-5 ,8- AHOHa KajraeBaa cojib (27), 
2-aMHHO-nHpa3HHo[2,3-d]-6H-nHpHAa3HH-5,8-AHOHa HaTpneBaa cojib (28). 

8. CoeAHHeHHe no n.l, OTJiHHaiomeeca TeM, hto otjmctch npoH3BOAHBiM 
nHpHMHAo[4,5-d]-6H-nnpHAa3HH-5,8-AHOHa, HMeiomHM o6myio <i>opMyny: 

O 

CH 2 ONa 



1 N^^T^^N H LoJ 



O ,meR= H0 0H , aTOM Li, Na, K, 

R J = -H, -NH 2 , -Br, -OH, -COOH . 

9. CoeaHHeHHe no n. 1 mm 8, OTJisraaiomeecH TeM, hto Bti6paHo H3 rpynm>i s | ^ 



BKinoHaioineH: 



8* 
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7KP-D-pH6o(|)ypaH03Hn)nHpHMHAo[4,5-d]-6H-nHpHAa3HH-5,8-OTOHa HarpneBaa com, (29), 
2-aMHHO-7-(p-D-pH6o<i>ypaH03Hn)nH^^ HarpneBaa 
cojie. (30), 

4-aMHHO-7-(p-D-pn6o<|>ypaH03HJ^ HaxpneBaa 
cojib (31), 

2-6poM-7-(p-D-pH6o<I>ypaH03HJi)ira^^ HarpHeBaa 
cojib (32), 

4-rHflpoKCH-7-(P-D-pH6o<^ HarpneBaa 
cojib (33), 

4-Kap6oKCH-7-(p-D-pH6o$ypaH03^ HaTpneBaa 
cojib (34), 

nHpHMHAo[4,5-d]-6H-rrapHAa3HH-5,8-OTOHa JiHraeBaa cojib (35), 
2-aMHHO-nHpHMH^o[4,5-d]-6H-iiHpiwa3HH-5,8- l ziHOHa HaTpneBaa cojib (36), 
4-6poM-nHpHMHAo[4,5-d]-6H-irapHaa3HH -5,8-£HOHa KajraeBaa cojib (37). 

10. CoeflHHeHHe no mo6oMy H3" n.n.T-9", oTJiHHaion^eeca TeM, Hto o6jiaaaeT 
cnoco6HOCTbio ycTpaHaxb BHyTpincjieTOHHbiH MeTabonHHecKHft ai*Hfl03. ~/~\ 

11. Coe,zmHeHHe no Jno6oMy H3 n.n. 1-9, OTJinnaiomeeca TeM, hto o6jia^aeT r*/ 
cnoco6HocTbio CBa3biBaTb H36bnoHHO o6pa3yiomHeca b KJieTKe cBo6oflHbie paAmcajibi 

12. CoeAHHeHne no jno6oMy H3 n.n. 1-9,11, OTJinnaiomeeca TeM, hto o6jia^aeT 
cnoco6HOCTbK> CBa3broaTb H36biTOHHo o6pa3yiomHeca b KJieTKe cBo6o,imopa v aHKajibHbie 

<j)OpMbI KHCJIOpOAa. 

B-Coe^HeHHe no jno6oMy H3 n.n. 1-9, 1 1, OTjranaiomeeca TeM, hto oGnaflaeT f\0\ 
cnoco6HOCTbio HOpManH30BaTb HHTpeprHHecKne MexamwMbi kjictok. 

14. CoeOTHeHne no jnoSoMy H3 n.n. 1-9, oTJinnaiomeeca TeM, hto o6jia^aer 
cnocoSHOCTbio B3aHMOAeStcTBHa c a^eH03HHHyBCTBHTejibHbiMH peiierrropaMH. 

15. CocmmeHHe no jno6oMy H3 n.n. 1-9, oTJinnaioiijeeca TeM, hto oSnaaaeT 
cnocoSHOCTbio B3aHMO^eficTBHa c a#eH03HHHyBCTBHTem>HbiMH peuenTopaMH Ha MeM6paHe 
Hea^epHbix kjictok. 

16. Coe^HHeHHe no JiK)6oMy H3 n.n. 1-9, 15, OTJinnaiomeeca TeM, hto o6jiaaaeT M)y 
cnoco6HocTbio cHHEcarb arperamno TpoM6omrroB. o/ 

17. Coe/mHeime no Jno6oMy H3 n.n. 1-9, OTjmnaiomeeca TeM, hto o6Jiaaaey^ 
cnoco6HOCTbK> B3anMo^eiicTBHa c a^eH03HHHyBCTBHTejibHbiMH peuenTopaMH BHyTpnV^y 
a^poco^epTKamnx kjictok. 

18. CoeOTHeHne no jno6oMy m n.n. 1-13, orannaiomeecH tcm, hto o6na£aeT 
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renaTonpoTeicropHbiM aeiicTBHeM. 

19. OapiviaueBTHHecKaa KOMno3Hmw, co^ep»camaa 6nojiorHHecKH aKTHBHbiH 
HHrpe^eHT h (fcapMaueBTHnecKH npneMJieMbiH hochtcjib, oTJiHHaiomaacfl TeM, hto b 
KanecTBe 6HOJiorHHecKH aicraBHoro HHrpeflHeirra coflep)KHT coeaHHeHHe no jno6oMy H3 

Il.n.l- 18 B 3(|><j)eKTHBHOM KOJIHHeCTBe. 

20. KoMno3Hmra no n.19, oxjraHaiomaacji TeM, hto b KanecTBe aKTHBHoro 
HHipe;meHTa coflepacHT cojib coe^HHeHna no jno6oMy H3 n. 1 -9. 

21. KoMno3HUHH no n. 19 hjih 20, OTJiKHaiomaaca TeM, hto aKTHBHBm HHipeflHeHT 
Bbi6paH H3 rpynnbi, BKjnonaiomeH cojih mejioHHbix h mejioHH03eMejn>Hbix MeramiOB . 

22. KoMno3Himfl no n. 20, oTjmnaiomaflCfl tcm, hto aKTHBHbiH HHrpe/meHT BH6paH 
H3 rpynnbi, BKjnonaiomeH rEwpoxjiopn^M, nmpo6poMHAbi, cyjib<t>aTH, <|>oc<i>aTbi, UHTpara, 
TapTpaTti, 4>yMapaTBi, oiccajiaTbi, MajieaTH, aueTaTBi, HinpaTBi. 

23. KOMH03HUHH HO JIK)60My H3 n.H. 19-21, OTJIHHaiOmaHCa TeM, HTO aKTHBHbiH 

HHrpe^eHT npeacTaBJiaeT co6ofi KOMno3Bmmo cojieft, Bbi6paHHbix H3 rpynnbi, 
BKJUonaiomeH cojih mejioHHbix h meJK>HH03eMejibHbix MerajuiOB, b jhoGom hx 

KOJIHHeCTBeHHOM COOTHOUieHHH. 

24. KoMno3Hmw no jno6oMy H3 n.n. 19-20,22, OTJiHHaiomaacfl TeM. hto aKTHBHbiH 
HHrpe^neHT npeflCTaBJiaeT co6oh KOMno3Hiu«o cojiefi, BbiSpaHHbix H3 rpynnbi, 
BKJUOHaiomefi nmpoxjiopuflbi, rflmpo6poMimbi, cyjn>4>aTM, 4>oc<i>aTbi, mnpaTbi, TapTpaTbi, 
4>yMapa™, OKcanaTW, Majieara, aueTara, HHrpaTbi, b jik)6om hx kojihhcctbchhom 

COOTHOmeHHH. 

25. KoMno3HUHK no jno6oMy H3 n.n.19-24, OTJiHHaiomaJicfl TeM, hto 6HonorHHecKH 
aKTHBHbiH HHipeAHeHT coflepTKHTca b jnuiocoMajibHOH 4>opMe. 

26. KoMno3HUH« no JnoSowry H3 n.n. 19-25, oTjmnaiomaKCfl TeM, hto 
(J)apMaaeBTHHecKH npneMJieMbiH hochtcjib npe^cTaBJiaeT co6oh KOMno3Hmno, 
coflepacamyio <J>apMaKOJiorHHecKH aKTHBHbie ao6aBKH. 

27. KoMno3Hmw no n.26 , oTJiHHaiomaflca TeM, hto 4>apMaKOJiorHHecKH aicrHBHbie 
Ao6aBKH Bbi6paHbi H3 rpyraibi, BKjnonaiomeH cTa6HJiH3aTopbi, OTcnepraTopbi, 
apoMaTH3aTopbi, 3Myjn>raTopbi, npoBOflHHKH, cpe^cTBa noBbimeHra SnoflocTynHocTH. 

28. KoMno3HUH>i no Jiio6oMy H3 n.n. 19-27, OTJinnaiomaflCfl tcm, hto npeacTaBJiaeT 
C060H aKTHBHbiH HHipeflHeHT B (jmpManeBTHHecKH npneMJieMOM xchakom HOCHTene HJIH 
pacTBopHTejie. 

29. KoMno3HijHH no n. 28, OTJinnaiomaacji TeM, hto }khakhh hochtcjib Bbi6paH H3 
rpynnbi, Bianonaiomeft Boay, <t>H3HOJioniHecKyK> 3KH£koctb, 6y<|>epHBie pacTBopbi. 
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30. KoMno3HimH no jno6oMy H3 n.n. 19-27, OTimnaiomaacH TCM, hto npeacTaBJiaeT 
co6oh TOHKOOTcnepcHtra nopouiOK aKTHBHoro HHrpeOTeirra, Heo6«3aTejiBHO b 
4>apMaJHCBTiPiecKH iipHeMJieMOM khskom hochtcjic hjih pacTBopHTejie. 

31. KoMno3ramK no jno6oMy H3 n.n. 19-30, OTJiHnaiomaflCfl TeM, hto oHa 
npHcnoco6jieHa jyw bbc^chuh cnocoSoM, Bbi6paHHbiM H3 rpyinibi, BKmonaiomeH 
aHTepanBHoe, nap3HTepajiBHoe HHraromHOHHoe, peicraJibHoe, BarHHajibHoe, HaicoHCHoe, 
Hpe3Ko»Hoe, HHTpaHa3anbHoe BBeaeHHe, BBe^eHHe nyreM amuraicamiH. 

32. KoMno3m^H no jno6oMy H3 n.n. 19-31, oTJiHHaiomaflCH TeM, hto 
npncnoco6neHa ajih Mecraoro BBeaeHUfl. 

33. KoMno3HUM no jno6oMy H3 n.n. 19-32, OTJiHHaiomaHCfl TeM, hto npHcnoco6neHa 
jyw ^ocTaBKH k MecTy BBeflemia c noMombio yCTpOHCTBa. 

34. KoMno3HijHfl no jno6oMy H3 n.n. 19-33, oTJurearomaac* tcm, hto npncnoco6jieHa 

JIM BBQJXQlSm aKTHBHBIM CTOC060M. 

35. KoMno3Hipifl no jno6oMy H3 n.n. 19-33, OTjmnaiomaHCfl TeM, hto npncnoco6jieHa 
BBeaemw naccHBHbiM choco6om. 

36. KoMno3HijHa no moboMy H3 n.n. 19-33, oTJiHHaiomaHCfl TeM, hto npeacraBJweT 
co6oii cnoHTaHHO flHcneprapyeMbiH KomjeHTpaT. 

37. KoMno3Hima no jno6oMy H3 n.n. 19-33, oTJiHHaiomaaca TeM, hto BbinojiHeHa b 
jieKapcxBeHHOH (ftopMe, o6ecnenHBaiomeH peryjrapyeMoe BbicBo6o»yieHHe aKTHBHbix 

HHipeOTeHTOB KOMn03HUHH. 

38. KoMno3nmw no Jiio6oMy H3 n.n. 19-37, OTJinnaiomaacfl xeM, hto aonoJiiurrejibHO 

COflepECHT 0£HH HJIH HeCKOJIbKO areHTOB, H3MeHJHOmHX CKOpOCTb BbICB06o^KAeHHH 

aKTHBHoro HHrpe^HeHTa. 

39. KoMno3Hipra no JHo6oMy H3 n.n. 19-38, oTJiKHaiomaaca TeM, hto OHa 
npHcnoco6jiena ajm BBeaeHira b ao3HpoBaHHOM KOJiHHecTBe. 

40. KoMno3Hima no JnoSoMy H3 n.n. 19-39, OTJinnaiomaacx tcm, hto npncnoco6jieHa 

JSJVL npHMeHeHHH B TBep^OM, nOJtyTBepAOM, 3KHAKOM, CycneH3HOHHOM, a3p030JIbHOM BHflC 

41. KoMno3HmM no mo6oMy H3 n.n. 19-40, oTjmnaioiijaaca tcm, hto npHcnoco6iieHa 
jam pa3MemeHHa b (JmpMaueBTHHecKH npneMJieMbix cpeAcraax amuiHKamiH. 

42. KoMno3Hima no jno6oMy H3 n.n. 2-31, oTranaiomaHca tcm, hto npHcnoco6jieHa 
jijih BBe^eHHa b jieicapcTBeHHofi <j)opMe, Bbi6paHHOH K3 rpynnw, BKjnonaFomeH Ta6)ieTKH, 
rpaHyjwT, mapmcH, noponnoi, KancyjiH, aMnyjibi, cyxne npenapara, kotopbim nepea 
npHMeHeHHeM npnaaeTCfl (|>opMa pacTBopa hjih 3MyjibCHH, cbchh, TaMnoHbi, M33H, rejin, 
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30JIH, paCTBOpH JUISL HHteKimH, CycneH3HH, 3MyjIbCHH, KanJiH, CHponbl, IIJiaCTtipH, 

aniuiHKamra, nueHKH, a3po30Jin, cnpen. 
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